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ABSTRACT
Against the Wind: A Study on Aviation as a Female Career Choice
by Bonnie Gagliardo
Purpose: The purpose of this phenomenological study is to identify and describe the
educational and social experiences that sparked the interest of female pilots as young
women to pursue a career in aviation.
Methodology: This qualitative phenomenological study utilized semi- structured
interviews to explore the lived experiences of female pilots, to understand if there were
common social and educational factors which influenced them to become interested in
aviation. Using convenience sampling, eleven pilots who hold a Federal Aviation
Administration Commercial or Airline Transport Pilot’s License were selected to
participate in this study.
Findings: The findings from this research show that exposure, influence and personality
were critical factors in sparking the interests of girls to eventually pursue a career in
aviation. The pilots in this study were exposed to aviation at a young age through an
aviation-based event, a relevant extracurricular activity, or a friend, or family member
involved in aviation. They also were positively influenced by parents, teachers, other
aviators, or though media. The pilots also displayed many common personality traits
including identifying as “tomboys”, the desire to make the world a better place, and being
goal driven. However, the pilots also displayed a lack of confidence.
Conclusions: The findings and literature expose the intertwined relationships social and
educational factors have in influencing who a girl will become. Results indicated that the
“spark” for aviation comes from a supportive family and educational environment, the
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opportunity to participate in aviation-based activities at a young age, and a personality
not limited by traditional societal norms.
Recommendations for Action: The researcher recommends that girls be exposed to
aviation during their elementary school years. This should be done through engagement
from the aviation industry, or anyone who holds a love of aviation. School districts must
also provide opportunities to participate in activities that include hands on engagement
and provide career counselors during the critical elementary school age. Finally, parents
and teachers should be reminded of how essential their support is in girls believing they
“have the right stuff”.
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CHAPTER I: INTRODUCTION
“Ladies and Gentlemen, this is your Captain speaking” is a statement heard on
thousands of flights across the United States every day (Cristofich, 2015). However, the
chances of hearing that statement come from a female voice are less than 1% (Lancia,
2017). Despite the advancement of females in the workplace, women are not pursuing
careers in aviation. As a result, women are missing out on a huge portion of jobs that
may be beneficial to them, and the community.
The job market for pilots has never been better (Wall and Tangel, 2018).
Aviation is an extremely lucrative and highly sought-after career field with pay averaging
in the six-figures (Bureau of Labor Statistics, 2017). In addition, the aviation job market
is growing at a historic rate with public demand for air travel expected to double by the
year 2030 (Wall and Tangel, 2018). This significant increase in travel demand means
that over the next twenty years, commercial airlines are forecast to hire almost 800,000
new pilots (Lutte, 2018). However, a critical shortage in qualified pilots exists and is
expected to get worse in the coming decades. More than half the pilots who fly for major
carriers today will retire in the next fifteen years as Vietnam era aviators reach the
Congressionally mandated retirement age of 65, and the armed forces continue to offer
monetary incentives to keep their pilots in military cockpits (Lutte, 2018).
This looming shortage of pilots will affect the traveling public in many ways.
The Regional Airline Association President and Chairman stated, “our industry faces a
critical shortage of qualified pilots that, unless addressed, will continue to have a
dramatic effect on our nation. The shortage will translate into fewer jobs, less economic
activity, reduced aircraft orders, less service to some communities and no service at all to
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others” (Wall and Tangel, 2018). In addition, higher demand with decreased supply
results in salary competition, as airlines fight to recruit and maintain their pilot ranks.
This increased pay is passed on to the public in the form of increased ticket prices
(Reynolds, 2017).
Despite the increased demand for pilots, the number of females currently
employed in this career field is disproportionately low. According to a 2016 study by the
Federal Aviation Administration, only approximately 4% of the nation’s pilots are female
(FAA, 2017). Even more surprising, in the commercial airline industry, less than 1% of
airline captains are female, and only 0.01% are African American females (Lancia,
2017). With women’s interest in pursuing a career as a pilot appearing to be grounded,
the industry, academia and even the government must ask themselves, why?
Background
For the first time since 2006, the World Economic Forum’s Global Gender Gap
Report (2017) indicates that occupational gender gaps are increasing. Female
employment continues to fall short in STEM-based career fields, including aviation. A
2015 study by the National Science Foundation determined that women make up over
half of all college graduates, yet only represent approximately 25% of computer scientists
and mathematicians, 14% of engineers, and 11% of physicists and 4% of pilots (National
Science Foundation, 2015).
The world needs pilots. Without a significant increase in trained pilots in coming
decades, airlines will be forced to cut or cancel some routes (Wall and Tangel, 2018).
“There are simply too few pilots to operate all of today’s routes and with the coming
wave of retirements, the situation will reach crisis levels soon,” according to Faye
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Malarkey Black, President of the Regional Airline Association (Wall and Tangel, 2018).
For those already flying, companies including Delta, United and Southwest are spending
millions in capital to increase flight pay and benefits, in an attempt to improve retention
(Wall and Tangel, 2018). Despite the need for pilots, women are significantly
underrepresented in the career field. A review of the literature points to a significant
amount of research concerning social and educational factors, including various
theoretical frameworks. These frameworks may provide insight to why women are
underrepresented in certain career fields.
Social and Educational Factors
The study conducted by the American Association of University Women finds
that by the age of 12, girls have started to lose interest in STEM (Farkas, 2016). A
related study by Gutman & Akerman (2008) concerning gender aspirations, agrees stating
that by eight years old, girls have already developed feelings over what is an
“appropriate” career field for women. Gutman & Akerman (2008) go on to say these
“naïve early understandings have already turned them towards some possible futures and
away from others” (p. 5). Numerous researchers explain this through different theories
including self-identity, social cognitive, gender schema, and social learning.
Self-Identity Theory
Researchers Carlone and Johnson (2007) believe that self-identity is the most
critical factor in predicting a future career. Carlone and Johnson (2007) further break
down their self-identity theory into a “science identity model” based on research
conducted with women of color who had obtained successful science careers. This
“science-based identity” was further developed into a “STEM identity model” by Herrera
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Hurtado, Garcia, and Gasiewski (2012). Herrera et al. (2012) studied 132 students from
various racial background who were employed in both STEM and non-STEM
environments. The research found that children who picture themselves with a “science”
based identity promote outcomes of “engagement, interest, learning, motivation,
persistence, and commitment” (Herrera et al., 2012).
Social identity theory explores how children form an identity with populations
they identify as the “in group” and disassociate from populations they see as the “outgroup” (Tajfel, Turner, Austin, and Worchel, 1979). Eiff (1989) determined that children
tend to begin thinking about their future careers between 9 to 12 years old. Coincidently,
it is also during this time that girls are forming their self-identity. Girls who see people
or characters whom they perceive as being part of the “in-group” are more likely to
identify with that group (Tajfel et al., 1979).
Role of Electronic Media
A 2017 report by the Center for Disease Control showed that children aged 8-10
spend approximately six hours each day in front of electronic media with approximately
four of those hours watching television. Dhingra (2006) points out that it is also during
these critical ages that television, movies and social media bombard daughters, nieces,
and students with stereotypical gender roles. Dhingra (2006) found that television
especially served as a “significant force of culture in American society”, and that the
characters, meanings, and stories influence viewers. Weingart (2006) agreed stating that
media interacts with audiences by “reflecting, shaping and reinforcing images and
identities”. He noted that in studies, adolescents frequently named characters from
popular media when asked about scientists or engineers, but rarely would actual people
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come to mind. Media has been found to be especially influenceable according to a study
by Davies, Spencer, Quinn and Gerhardstein (2002), who state “children are considered
to be more vulnerable to messages in the media and advertising, as they do not have the
critical skills to question or challenge” (p. 16).
Research of television media shows that women are often portrayed negatively on
science-based television programs. Bergman (2012) found that in shows such as CSI:
Crime Scene Investigation, CSI: New York and CSI: Miami, Bones, NCIS, and Crossing
Jordan, cast female roles as much less desirable than their male counterparts. Female
characters were often sexualized, depicted as incompetent, and portrayed as having to
make sacrifices in their personal lives in order to support their careers. Males typically
portray pilots in movies, and often depict sexist and rebellious behaviors, i.e. Lt. Pete
“Maverick” Mitchell, Lt. Ted “Iceman” Kazansky – Top Gun. Doug Masters – Iron
Eagle. Han Solo – Star Wars. Captain Dennis Dearborn – Memphis Belle (Bateman,
1987).
Social Cognitive Theory
Social cognitive theory explores how media influences an individual’s behaviors
and attitudes. The theory recognizes that repeated observation of both real-life
individuals and those portraying characters in television or movies become models for
societal norms. These characters teach children cultural patterns of behaviors (Bandura,
1989). Studies on social cognitive theory date back to the 1950s. A related study
conducted by Maccoby and Wilson (1957) proved that viewers identified with movie and
television characters of the same sex and were able to accurately remember actions and
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words and actions of characters that they identify with. Women were able to more
accurately remember female characters whom they believed were important.
Recent research into future career aspirations, called “Drawing the Future” comes
from a study of 13, 070 elementary aged school children in the United Kingdom
(Chambers, Kashefpakdel, Rehill, & Percy, 2018). In this study consisting of 146
schools, children ranging in age from 7 to 11 were asked to illustrate a picture of what
they wanted to be when they grew up. The study focused on what careers children were
interested in during their elementary school years, and whether these interests persisted
into their teenage years. The results showed the children tended to follow gender
“appropriate” professions as girls showed interest in working with people citing fields
like health care and education as most desirable, while boys showed interest in working
with “things” citing occupations like engineering and science as desirable.
The study also stated, “that the choices made at 14-years-old by both genders
were strikingly similar to those made by four year old’s” concluding that children’s
perceptions about gender stereotypes are embedded at an early age, and then difficult to
shift as the child gets older (Chambers et al., 2018). The study also proved that most of
the children did not know anyone employed in their career of choice, but were made
aware of the job through television, social media, film or radio.
Femininity
The literature repeated details that society also often stresses “femininity” for girls
and “adventure” for boys (Mitchell, Kristovics, & Vermeulen. 2006). Researchers
including Kessels (2015), and Cardi (2016) studied the effect of this social phenomenon
on young women and girls surrounding STEM and determined that girls often view
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STEM career fields as “masculine”. This finding is reflected in research by Hughes
Mann, Barnes, Baldauf, and Mc Keown, (2016) who found that “girls who define
themselves as ‘girly’ (highly feminine) are particularly unlikely to aspire to a career in
science” and that “girls who do aspire to science and STEM-related careers tend to be
highly academic and are more likely to describe themselves as ‘not girly’”. Also, STEM
characters are seen as “geeky,” and know it all’s”. This feeling is confirmed by a 2015
Google Gallup poll when children were asked to describe what a STEM professional
looked like, and they described a white, middle-aged or elderly man, who was
unattractive, socially awkward, and a loner.
Diekman, Clark, Johnston, Brown, and Steinberg (2011) finds that in aviation,
masculine traits, such as “having the right stuff” are emphasized, and incompatible with
qualities typically held by women including being highly people-oriented, feminine, and
modest about one’s abilities. Women who choose to enter these career fields feel they
need to learn to “fit in” or to “become one of the guys,” yet this goes directly against
societal pressures of femininity. This precedent was seen in early aviation, as women
pilots were described in social circles as “unladylike” (Ison, 2010). These women did not
fit into stereotypical societal roles of “men pilots” and “women stewardesses” (Davey &
Davidson, 2000).
Gender Schema Theory
Gender schema theory is also crucial in self-identification. Gender schema
theory details how children create memories through learning (Bem, 1981). Cognitive
networks “organize gender-related knowledge, beliefs, attitudes, and preferences” (Liben
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and Signorella, 1993). Gender schemas also influence children’s perceptions and
behaviors though interpretations of experiences (Bem, 1993).
Cheryan, Plaut, Handron and Hudson (2013) state that gender stereotypes can be
found in school textbooks and are instrumental in showing young children what the world
“looks like.” He points out that textbooks convey social and political cues and allows
children to visualize environments unlike their own. However, a 2016 UNESCO report
states that these educational materials further exasperate the problem of gender
stereotypes. This report found that images of women were largely excluded. In
reviewing textbooks in the United Kingdom, 87% of the characters were male.
Although those in education may be interested in encouraging girls to enter
technology-based career fields, the broader general population appears to be still content
with traditional roles. In 2010, toy giant Mattel allowed girls and women to vote for what
occupation they wanted their next Barbie doll to have. The voting population was given
the choice of having the next Barbie be a news anchor, an architect, a surgeon, an
environmentalist, or a computer engineer. After a massive social media campaign by the
scientific community, the winner of the vote was “Computer Engineer” (Martincic and
Bhatnagar, 2012). Despite the clear victor, Mattel later decided to release two new
Barbie’s, “News Anchor” and “Computer Engineer”. Mattel confessed that while
“Computer Engineer Barbie” was the winner of the peoples “popular vote,” empirical
research from the corporation determined that the “girls’ vote” went to “News Anchor
Barbie” (Zimmerman, 2010).
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Social Learning Theory
Similarly, social learning theory also describes how children imitate behaviors
which they have observed in others through a process called “identificatory learning”
(Bandura & McDonald., 1963). Literature has shown that imitation is often learned from
role models (Evans, Whigham, and Wang, 1995). Professor Becky Francis, Director at
the University College of London, agrees to emphasize the role schools play in
introducing non-traditional role models. She states, “the impact of inputs from nonstereotypical workers in different industries cannot be overstated” (Chambers et al., 2018,
p. ix). Ann Mroz, the editor of Times Higher Education, agrees stating “it’s hard to
dream of being something you have never seen, or don’t know even exists” (Chambers et
al., 2018, p. x). Stout, Dasgupta, Hunsinger, and McManus (2011) and Cheryan, Master
and Meltzoff (2015) believe this is key in the shortage of women aviators pointing out
that if girls do not view themselves as similar to aviators, they will not consider aviation
as a future profession.
Foster (2016) points out in a study of male and female pilots, that their decision to
become pilots had solidified before the age of 20 suggesting that their interest in aviation
came during their school-age years. Role models are often introduced through school
resources. Research by Sauter, Seidl, and Karbon (1980) determined that the availability
of information from high school career counselors was a significant factor in future
career choices. They found that if counselors are not knowledgeable about nontraditional career fields, or do not have the resources necessary to promote them, students
will be reliant on outside sources to attract their interest. Lancia (2017) agrees and
attributes the lack of female pilots to lack of awareness. Her study determined that
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overall, girls are not encouraged to consider aviation while in school. She pointed out
that high school career guidance counselors are adept at introducing girls to become a
doctor or lawyer, but never a pilot or astronaut. However, some researchers including
Gutterman and Akerman (2008), and Farkas (2016), suggest that career engagement at
the secondary school level is already too late. Children’s views of “what is appropriate”
regarding gender roles have already been deeply engrained in their minds. Careers that
do not fit into their mental picture of self-identity have already been dismissed.
Lancia (2018) found, the key to outreach in almost every case of successful
female aviators was that the women had some introduction to flying during their
childhood. Most often it was through a relative. Lutte (2018) agrees pointing out that
outreach will play a significant role in solving the pilot shortage. Outreach is defined as,
“the process of locating, contacting, and recruiting groups that are invisible, hidden, or
otherwise difficult to engage in a program” (Ford, Miller, Smurzynski, & Leone, 2007).
Milgram (2011) indicates that the key to success in recruiting girls and young women is
“women and girls need to see female role models in the workplace that look like them over and over and over again”.
Another study by Tallman (2011) found that educational outreach programs have
proven to be successful in motivating future aviators. One such outreach initiative,
created by the Experimental Aircraft Association (EAA), is called “Young Eagles”.
Young Eagles, staffed by volunteer pilots, provides children and adolescents their first
free ride on an airplane. Studies show that Young Eagles participants are 5.4% more
likely to eventually obtain their pilots license, than other children. The study also found
that 9% of the Young Eagles who eventually earned pilot certificates were female, higher
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than the 6% average female pilot population (Tallman, 2011). Similarity, in 2014, the
Aircraft Owners and Pilots Association launched the “High School Aviation Initiative”
aimed at “building and sustaining aviation STEM programs in high schools in order to
provide a quality workforce to the aviation industry” (AOPA, 2017).
Despite the advancement of females in the workplace, society still consciously or
unconsciously projects antiquated societal norms on girls. As a result, women are
missing out on a huge portion of in demand jobs that are beneficial to them and the
community. The literature, supported by various theoretical frameworks, shows that
there are numerous educational and social factors which may be preventing girls from
spreading their wings.
Statement of the Research Problem
Aviation is an extremely lucrative and highly sought-after career field with
demand for air travel expected to double by 2030 (Wall & Tangel, 2018). However, a
critical shortage in qualified pilots exists. According to a 2015 study by the Regional
Airline Association (RAA), airlines only met 62.7% of their pilot hiring goals (Wall &
Tangel, 2018). In 2018, a record number of passengers were left stranded as airlines
were forced to cancel flights due to a lack of pilots (Lutte, 2018). Republic Airways, and
Colgan Air, leading regional airlines, were forced to file for bankruptcy, blaming in part,
the lack of available pilots. Shortages at the regional airlines will also affect the major
carriers, as regionals serve as a critical staffing pipeline. This will eventually force major
carriers to raise airfare costs, reduce the number of available flights, and even discontinue
routes serving smaller municipalities.
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Yet despite the demand for pilots, the number of females currently employed in
this career field is disproportionately low. According to a 2016 study by the Federal
Aviation Administration, only approximately 4% of the nation’s pilots are female (U.S.
Civil Airmen Statistics, 2017), a percentage which has remained stable over the past three
decades. With women representing only a small portion of the pilot population, they
remain a valuable, untapped resource.
A number of studies have been conducted in an attempt to determine the reasons
behind this shortage of female pilots. Davey and Davidson (2000) found that historically,
women pilots have not been accepted by many in management, male pilots, crew, and
even other female crewmembers. Another related study involving the shortage of women
in science, technology, engineering, and math (STEM) fields, the authors blamed societal
beliefs that these fields are “unfeminine” (Mitchell, et al., 2006). Other studies blame the
lack of outreach and available role models (Evans et al., 1995; Lancia, 2017; Millgram,
2011).
While previous research studies have focused on improving the retention and
treatment of women in aviation, there is little attention paid on how to get them there in
the first place. Yet, the key to the shortage could be explained in a 2014 study by
Cristofich on female airline pilots. During interviews for this study, a common theme
emerged. Seven out of the ten women studied indicated that they had been introduced to
aviation at a young age. With such a high percentage relating childhood exposure to their
future career, the question of what those “introductions” consisted of, and if they are
common amongst the greater female pilot population, presents itself. With other research
showing that girls form opinions about their future career field between the ages of 8 and
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12 (Eiff, 1989), a solution to solving the pilot shortage, and expanding the number of
females in the career field, may be answered by examining the social and educational
experiences of current female pilots. Determining what the “spark” was for their interest
in aviation, could lead to dramatic changes for the industry and the flying public.
Purpose Statement
The purpose of this phenomenological study is to identify and describe the
educational and social experiences that sparked the interest of female pilots as young
women to pursue a career in aviation.
Research Questions
1. What do female pilots perceive as the most important educational experiences that
sparked their interest to pursue a career in aviation?

2. What do female pilots perceive as the most important social factors that sparked
their interest to pursue a career in aviation?
Significance of the Problem
In 1918, a young woman, employed as a nurse’s aide by the Red Cross, attended a
local flying expedition while working in Toronto, Canada (Amelia Earhart Biography,
2018). That day, the young woman became infatuated with flight, sparking a future in
both aviation, and in the history books. Amelia Earhart went on to become one of the
most famous women flyers in history, showing the world that women were just as
capable and dedicated as their male pilot counterparts. Yet since the dawn of flight in
1903, when Orville and Wilber Wright took to the skies for the first time, aviation has
been, and remains a “boys club” (Sadker & Sadker, 2010). Although females represent
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almost half of all workers in the United States, they fill just a small portion of pilot jobs.
According to a 2017 survey by the Federal Aviation Administration, only 4% of pilots
are women, a percentage that has remained stable for the past two decades (U.S. Civil
Airmen Statistics, 2017). Girls, young women, and even adults seem uninterested,
unwilling, or unable to break through the barriers holding them on the ground.
On the surface, it can be argued that women have the same avenues available as
men do, to become pilots. The military, flight schools, and collegiate airline pathway
programs, would all accept a female candidate just as readily as a male candidate (ATP
Flight School, n.d.). The regional and major airlines hire based on experience, and not
gender. However, a glimpse below the surface reveals numerous factors driving females
away from aviation. Some believe girls are unconsciously or even consciously steered
away from flying by educators, parents, and others who erroneously believe that these
occupations are better suited for boys (Sadker and Sadker, 2010). Others believe
electronic media like movies and television are to blame, bombarding girls with
portrayals of pilots as aggressive and chauvinistic like LT Pete “Maverick” Mitchell from
Top Gun, or the “geeky, nerd, mad scientist” depictions of someone surveyed girls see as
being employed in a STEM based careers (Kessels, 2015; Cardi, 2016; Bateman, 1987).
Others blame social media and the push for femininity as girls are pressured to fit in with
their peers (Dhingra, 2006).
Whatever it is, if the aviation world does not determine how to motivate girls and
young women to pursue careers in flying, the results will be widely felt. There are not
enough pilots to support the high demand needed to replace pilots nearing the mandatory
retirement age of 65, and the exponentially increasing public’s demand for travel (Lutte,
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2018; Clark, 2013). Compounding things, the once sufficient pipeline of separating
military pilots needed to fill the cockpits of commercial airliners has dried up, as the
military faces a pilot shortage of its own (Butler, 2015). This issue has been highlighted
by aviation business owners, professional airlines and even congressional lawmakers in
recent years. If the pilot shortage is not remedied soon, the future of air travel will
become less accessible and more expensive (Clark, 2013).
A review of both professional and academic literature reveals numerous studies
surrounding challenges females have faced once in the cockpit. However, there is a gap
in research surrounding why females decide to become pilots in the first place. For the
very small percentage of women who do choose to fly, something has driven their
interest; something has made them consider a non-traditional career path when society
appears to drive them in the opposite direction. This study will fill the gap in the research
and identify what sparked the interest of our current female flyers. For some, it may have
been a visit to a flight deck on a cross country trip. For others, it may have been a trip to
an airport, or an airshow, or even a local flying expedition.
Once those runways to aviation interest are known, they can be introduced in
schools, communities, and families. Airlines can use the results to develop mentorship
programs and community outreach initiatives. In addition, youth aviation groups, such as
Young Eagles and Women in Aviation, can use the information to target specific age
ranges and interest areas. Furthermore, this research will help related industries, such as
those in the STEM fields, who also face similar issues of gender inequality (Baker,
2014).
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Definitions
The following section provides definitions used throughout this study.
Student Pilot: Authorized by the FAA to take flight instruction from a designated
flight instructor. Student pilots must be at least 16 years of age, be able to read, speak,
and understand English, and pass a medical examination from an FAA designated
Aviation Medical Examiner.
Sport Pilot: Authorized by the FAA to fly a light sport aircraft, without a medical
examination. Sport Pilots must acquire a minimum of 20 flight hours and pass both a
written and flight examination. Sport pilots are prohibited from flying at night or in
specific types of airspace.
Recreational Pilot: Authorized by the FAA to fly a light single engine aircraft
within a small radius (50 miles) of their home base. Recreational Pilots must acquire a
minimum of 30 flight hours and pass both a written and flight examination. Recreational
pilots are prohibited from flying at night or in specific types of airspace.
Private Pilot: Authorized by the FAA to fly most small, single engine airplanes,
almost anywhere. Private Pilots must acquire a minimum of 40 flight hours and pass
both a written and flight examination.
Commercial Pilot: FAA required license to fly an airplane aircraft for financial
gain by transporting goods or passengers for a fee. Commercial rated pilots must acquire
a minimum of 250 flight hours, pass a written and flight examination, and be a minimum
of 18 years of age.
Airline Transport Pilot (ATP): FAA required license to become an airline pilot
or charter captain. ATP rated pilots must acquire a minimum of 1500 flight hours, pass a
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written and flight examination, be a minimum of 23 years of age and hold a commercial
pilot certificate with an instrument rating.
Aviation Industry: A business activity that is directly relates to or involves
aviation.
Federal Aviation Administration (FAA): A governmental agency within the
Department of Transportation that regulate all aspects of civil aviation.
Instrument rating: FAA rating which allows pilots to fly in instrument
metrological conditions.
Instrument metrological conditions: Weather conditions which require pilots
to fly primarily using aircraft instruments.

Delimitations
According to Patton (205), delimitations are established in order to set boundaries
for a study. The focus of this study is delimited to female pilots who fly as, or have
previously flown airplanes as a career. Because pilots are mandated by the Federal
Aviation Administration (FAA) to have certain credentials to fly for profit, only aviators
with Commercial or ATP licenses were included.
Organization of the Study
This study consists of five chapters. Chapter one presents background
information, the purpose of the study, research questions, significance, and definitions.
Chapter two provides a review of the relevant literature that pertains to the study
including social and educational frameworks. Next, chapter three addresses the
methodology for the study, and outlines the research design including population, sample,
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and instrumentation. Chapter 4 provides an analysis of the collected data and identifies
common themes. Finally, chapter 5 provides a summary of the study’s findings and
provides recommendations for future research.
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CHAPTER II: REVIEW OF THE LITERATURE
“When everything seems to be going against you, remember that the
airplane takes off against the wind, not with it.” – Henry Ford
Introduction
This chapter begins with an historical overview of the evolution of women in the
workforce and the examination of the current landscape and challenges faced by the
aviation industry. The next section focuses on the development of self through the lens of
gender schema theory. The chapter continues with a comprehensive review of the role a
child’s environment plays on their career choice including key social and educational
factors. Because of the relationship between the shortages of women in Science,
Technology, Engineering, and Math (STEM) to the shortages of women in aviation,
numerous STEM based studies were included in the literature review. The researcher
also developed a synthesis matrix which served as a foundation for the review of
literature (Appendix A).
Overview
The role of women in the American workforce has rapidly evolved over the
previous century. Quaiser-Pohl (2012) states that women’s independence and
opportunities over the past few decades have allowed them to reshape the occupational
landscape. Chin (2011) agrees highlighting the changing role of women in the home and
workplace, with an advancement towards equity. When 55% of college graduates, and
49% of the workforce being represented by women, some professions have seen
tremendous success in achieving workplace equity, while others have not (StephensDavidowitz, 2014). Hamilton (2014) points out that in 1963, women represented only
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3.7% of law school students. However, by 2019, the percentage soared to 50%
(American Bar Association, 2019). In 1960, female medical school attendees numbered
only 5.8%, but by 2018, the number grew to 51% (Hamilton, 2014; American Medical
Association, 2018).
Other career fields, including those involving STEM and aviation, have struggled
to inspire women to join their ranks (Ison, 2010). Famous woman scientist Marie Curie
broke through the glass ceiling of traditionally male scientists over a century ago,
winning Nobel Prizes in both Chemistry and Physics (Boudia, 1998). Yet since that time,
only six other women (four in Chemistry and two in Physics) have been awarded the title
of Nobel Laureate. Marie Curie stated when reflecting upon her time in the sciences, “I
was taught the way of progress was neither swift nor easy” (Swaby, 2015). For aviation,
it appears this statement also holds true.
The Right Stuff?
Aviation has been open to women for over a century, during which time
pioneering females have paved the way for future generations (Women in Aviation, n.d).
In 1911, Harriet Quimby became the first licensed female pilot. Bessie Coleman became
the first African American pilot in 1921, having to earn her license in France due to
discrimination in the United States. Amelia Earhart soared across the Atlantic Ocean in
1928 challenging that "women must try to do things as men have tried. When they fail,
their failure must be but a challenge to others." During World War Two, almost 1000
women earned their wings, with many serving as ferry pilots, test pilots, and instructors.
By 1943, 31% of all aviators were women. In 1953, Jackie Cochran became the first
woman pilot to break the speed of sound. A few years later, thirteen women, including a
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28 year old experienced pilot named Geraldine Cobb passed the physical and
psychological tests to decide the Mercury Astronauts, yet none of the women were
selected as having “the right stuff”. It wasn’t until decades later that Dr. Sally Ride
became the first woman in space during a 1983 space shuttle flight. The first woman was
hired by a major airline in 1973. Shortly after in 1974, the United States military allowed
women back into their pilot ranks, although they were forbidden from flying fighter
aircraft, or in combat until 1991 and 1993 respectively (Women in Aviation, n.d; Barucky
& Stone, 1999).
Statistical data from the Federal Aviation Administration (FAA) shows that
despite a century of flight, women have not changed the gender dynamic of aviation in
the way their doctor and lawyer sisters have. As of 2017, professional women pilots
holding an Airline Transport pilot license is only 4.4% of the total pilot population. That
percentage is increasing, but at a very slow rate. According to analysis by the Centre for
Aviation (CAPA) and the FAA, the overall percentage of professional women pilots is
growing by less than 1% per decade (CAPA, 2018). The literature also shows that this
gender disparity does not appear to be limited to pilots. Just 4.3% of FAA certificated
non-flying positions (mechanics, ground instructors, air traffic controllers, dispatchers)
are held by women (FAA, 2017). Aviation leadership roles reflect similar statistics. A
2010 study by the Centre for Aviation (CAPA) found that women filled only 15 CEO or
Managing Director (MD) roles in the over 200 airlines around the world. A 2015 follow
up study found that the number had only slightly increased to 18 female CEO or MD’s,
none of whom represented a North American carrier. The lone outlier in aviation is flight
attendants, with women representing 79.5% of the population (CAPA. 2018).

21

Historically, Opengart and Ison (2016) and Turney, Bishop, Karp, Neimczyk,
Sitler, and Green (2002) described the culture in the aviation industry as competitive and
male dominated. Even after the passage of Title VII of the Civil Rights Act of 1964,
which stated that an employer could not “fail or refuse to hire or to discharge any
individual, or otherwise to discriminate against any individual with respect to his
compensation, terms, conditions or privileges or employment, because of such
individual’s race, color, religion, sex, or national origin”, the acceptance of professional
female pilots in the industry was minimal (U.S. National Archives and Records
Administration, n.d.). From 1964 to 1984, only 145 female pilots were hired by the
airlines (Chambers, 1984).
Numerous studies have been conducted blaming the shortage of women in
aviation on sexual harassment, hiring bias, and lack of acceptance (Davey & Davison,
2000; Lebow, 2002; Douglas, 1990). Reports show that when women first began flying
for large commercial carriers, managers were less than supportive. Aviation executives
made comments including “the passengers would be too scared with a female at the
controls”, “the captain’s wife would disapprove”, and “in the event of an unscheduled
stop where no single room accommodation was available, a female pilot would be put in
a morally compromising situation” (Chambers, 1984). Not surprisingly, Chambers
(1984) found that the first female flyers experienced unwanted visibility, harassment, and
resentment from their male colleagues, passengers, other crew members, and
surprisingly, even other women.
While the occupation of “pilot” regularly makes the career popularity list for
young boys, it is extremely rare for girls. One study by Stockard and McGee (1990)
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listed “aviation pilot” as one of the least preferred careers amongst surveyed girls. In a
2018 study, boys chose becoming an aviator as their 11th choice, while girls listed it 27th.
The same 2018 study, asking children to draw a picture of a fighter pilot, found that 92%
of the characters drawn were male (Drawing the Future, 2018). While most would agree
that men had a head start in the occupational title of “airline pilot”, in 2019, is it still
acceptable to see single digit representation from females, and what is being done to
change that?
In a society where boys and girls have the same abilities and same opportunities
to pursue a career flying airplanes, examining the social and educational aspects, through
the lens of gender schema theory, may help answer the question on why some girl’s
interest in aviation remains grounded, while others face into the winds of societal norms,
and takeoff. What sparks a girl’s career interests is a complex and broad topic. While
many women have experienced the “spark” that led them to aviation, reviewing the
literature surrounding what creates and sustains that “spark”, is necessary.
Gender Schema Theory
Gender schema theory was first introduced by Sandra Bem in 1981 as an
information processing approach to childhood development (Bem, 1981). The term
“schema” is defined as a process to simplify and categorize information, while “gender
schema” is the process of simplifying and categorizing information through the lens of
gender. At the time, Gender Schema theory differed from more well know Freudian
based theories by focusing on cognitive behaviors in gender development, rather than
anatomy (Bem, 1981).

23

In childhood gender studies, two different “schema” stages are often discussed.
First, Martin and Halverson (1981) explain “super-ordinate schema” which states that
children divide traits, behaviors, and characteristics into two categories, being either
“male” or “female”. The second “schema” is described by Martin and Halverson (1981)
as an “own-sex schema”, meaning children internalize information that is unique to their
sex. Combined, the two schemas cause children to categorize things as either “masculine
or feminine” and then “like me, or not like me” (Martin & Halverson, 1981). Gender
schema theory concludes that children observe people in social contexts and then
“construct a mental framework about what it means to be male or female” (Bem, 1981).
These beliefs then determine how a child frames behaviors, interests, and aspirations.
Bem finds that gender schema theory is especially evident in American culture
due to strong polarization of gender and social institutions. Because of this, Bem (1981)
finds that children become gender schematic, and assign gender classification to
everything they encounter, without realizing it. This causes motivations and aspirations
to quickly become aligned with societal gender role expectations (Bem, 1993). Murphy
(2007) theorizes that because children learn through the process of creating meanings,
learning becomes “relationship among people in an activity” with gender being a
significant influence in our thinking and routines” (p. 239).

Murphy (2007) also adds

that masculinity and femininity are typically placed in opposition to each other, meaning
what one is, the other is not. For children, this can translate to aviation careers, i.e. a pilot
is a man, it is not a woman.
The research shows that once gender schemas are internalized, it is difficult to
change the way children view gendered roles. Witt and Wood (2010) find that children
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with strong gender schemas experienced increased self-esteem when they were able to
conform to their internal gender standards. They found that boys who identified
themselves as “very masculine” had increased self-worth after acting dominant and
assertive (Witt & Wood, 2010). A 2013 study by Coyle and Liben agrees, finding in a
study of preschool girls, that girls who are highly gender salient (meaning very “girly”),
were heavily influenced by their perceived gender role. The authors concluded that girls
who are highly gender salient may not participate in activities that they think are gender
inappropriate, meaning activities they perceive as “for boys”.
Both Bem (1981), and Martin and Halverson (1981), believe that gender schemas
are solidified at an early age. At a young age, children want to interact with, and be
similar to, members of their own gender (Martin, 1994). Numerous studies have even
determined that children would rather interact with strangers of the same gender, rather
than familiar peers of the opposite gender (Lobel, Gewirtz, Pras, Schoeshine-Rokach, &
Ginton, 1999; Martin, 1989).

Liben and Signorella (1980) and Signorella, Bigler, and

Liben (1997) studied early gender schemas and its relationship to constructive memory in
children, with emphasis on how information is noticed and remembered. They found that
events that are inconsistent with a child’s existing gender schema are often overlooked or
ignored by the child. They also found that neutral information is often subconsciously
altered to make it fit into the child’s pre-determined schema. Golombok and Fivush
(1994) find that this establishment of gender differences remains consistent, even as
children grow older and more mature.
Teig and Susskind (2008) suggest that because of this, once children reach school
age, their gender is the most influential predictor of occupational aspirations. This led the
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authors to argue that the ability to identify with a future career must be sparked early in
life. Buschor, Berweger, Fei, and Kappler (2014) agree, stating that it is essential to
ignite the passion of girls “from the very beginning of their education”. Research by
Perry and Raeburn (2017) discovered that the ability for children to imagine various
identities and occupations decreases with age, plateauing by the eighth grade. A study by
Lindahl (2007) agrees finding that by age 13, career aspirations had been formed.
Bem (1981) was a firm proponent in elimination of gender schemas, believing
they limit the growth of societies. Bem also cautioned that children’s beliefs are not
predetermined, and therefore are modifiable. Bem believed in children’s individual
differences, noting that if society modified the way they project traditional cultural
practices and cultural norms, children could enter adolescence and young adulthood with
more gender aschematic expectations. Bem (1984) cautions that the more society forces
gender stereotypes on children, the higher the risk of curtailing talent that otherwise
might be trapped.
Gender Schema in Today’s Society
The role gender schema plays in today’s society is especially evident in
traditionally male dominated careers. A study conducted at the Massachusetts Institute of
Technology found that women scientists do not have the same amount of graduate
students to support their work, and asked less often than their male counterparts to serve
as a consultant, participate with industry or asked to participate in science advisory
boards (Vest, 1999). Similarly, Lemons and Parzinger (2007) found higher levels of
turnover and dissatisfaction amongst women employed in Information Technology (IT)
careers. The authors point out that most workers in the IT field are men, and see women
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in the field as a deviation from expected gender. The women are therefore treated as
inferior and as outsiders. This last study also found that women in IT have significantly
less gender schematic behaviors than the males in their profession, which results in a
conflict of values. Karpowitz and Mendelberg (2014) also note that “academic studies
and countless anecdotes make it clear that being interrupted, talked over, shut down or
penalized for speaking out is nearly a universal experience for women when they are
outnumbered by men.” In the corporate world, a 2018 study by Deloitte finds that only
6.6 % of Fortune 500 CEO’s, and 22% of Fortune 500 board members are women. They
also point out that in the same year, only 23.4% of Congressional districts were
represented by females (Alliance for Board Diversity, 2018).
Heilman, Wallen, Fuchs, and Tamkins (2004) conducted research examining
reactions to a female’s success in a traditionally male gendered job. The results of the
study showed that when provided no information on job success, women were perceived
to be not as competent or achievement oriented than males. However, if the study clearly
identified that the women were “successful”, they were viewed to be “less likeable” and
“interpersonally hostile” (Heilman et al., 2004, p. 420). Karpowitz and Mendelberg
(2014) made similar conclusions, noting in their research that women are seen either as
competent in their job, or liked, but never both.
Gender schemas often go unnoticed, even by adults. Research by Norton,
Vandello, and Darley (2004) asked 93 male undergraduates to select the head of a
theoretical construction company. The potential construction head candidates were
assigned different education and experience levels with one candidate having superior
education. A control group was given the list of candidates without any name
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information which would indicate a candidate’s gender, while the other group was given
full names of the candidates. In the group not provided gendered names, the more
educated candidate was chosen for the job. However, in the other group, if the most
educated candidate had a female name, they were not chosen for the job. When the study
participants were asked if gender had any impact on their decision on who would head
the construction company, very few participants said yes, in clear opposition of the
collected data.
Behaviors such as these may explain findings which state that women in male
dominated career fields are often ultrasensitive to not bring up their gender, in attempt to
portray themselves as equals to men (Buschor et al., 2014). Feminine traits and behaviors
are abandoned in favor of conforming to the “status quo” (Mattson, Johnson, Olson, &
Ferguson, 2007). This is consistent with research of aviation students by Turney et al.
(2002) which found that as women become more engrained in aviation training, they
“adopt more male like attitudes”.
The role gender schema plays is also evident in other recent aviation focused
research. In 2017, a study conducted by Embry Riddle Aeronautical University found
that respondents were much less willing to fly with female pilots. When presented with
the option to fly with two male pilots, one male and one female pilot, or two female
pilots, the two females came in last. Surprisingly, this finding was consistent amongst
both male and female respondents. A replication study in India resulted in the same
conclusions (Mehta, Rice, Winter & Eudy, 2017).
In another joint study by the Embry Riddle Neurobiology and Aviation
departments, respondents were shown pictures of various men and women in pilot’s
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uniforms and asked to rate their perceived flying ability. Male Caucasians and male
African American pilots were rated significantly higher than females. Another follow up
study surveyed participants on the perceived potential of non-uniformed male and female
potential pilots. Again, the researcher found that males were rated as being more
capable, and done so with a significantly faster response time (Paulsen, 2002).
Social Factors
Researchers point to specific people and environments which influence the
development of gender schemas. With gender schema developing early in life, a child’s
determination of what activities and professions are acceptable are typically molded by
their immediate environment. For girls, multiple authors agree that this consists of her
social context including parents, peers, media, exposure to role models, and her school
experience, including the influence of teachers, curriculum, and opportunities
(Rabenberg, 2013; Dasgupta & Stout, 2014; Robnett, 2015; Skolnik, 2015).
Parental influence
The literature shows that parents are one of the most significant factors in their
children’s development of gender schemas (Kroska & Elman, 2009; Halpern & PerryJenkins, 2016). Research also shows that parents play influential roles in career decisions
(Arnett, 2004; Whiston & Keller, 2004). A 2019 study by Kang, Calabrese-Barton, Tan,
Simpkins, Rhee, and Turner discovered that a girl’s experience with science at home was
a “significant and positive” predictor of her future interest in a STEM career. Another
study by Microsoft found that girls whose parents encouraged them to stay in STEM,
were twice as likely to do so (Microsoft, 2018). Josesph (2012) agrees, finding that
students with a strong family support system handle adversity and perceived limitations
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more effectively, and have higher self-confidence. Research has shown that without
parental support during the critical teenage years when peer-pressure to conform to
gender schemas are high, girls are much more likely to leave STEM (Telzer, Van Hoorn,
Rogers, & Do, 2018). Helen Chiang, general manager of the popular Minecraft franchise,
states “it’s incredibly hard to be an outlier, especially during the teenage years.” Chaing
credits her parents support with keeping her on track and teaching her it was more
important to be curious about learning and to challenge herself, rather than being “liked”
by her peers (Microsoft, 2018).
There also appears to be differences in the roles mothers and fathers play in their
daughter’s choice of non-traditional career fields. A 1993 study by Jackson found that
women who choose employment in traditionally male dominated career fields came from
highly educated families where the mother worked, and success was highly valued. In a
2018 Microsoft study, 50% of middle school and 54% of high school girls say they are
“often” encouraged by their mother, but only 40% of those surveyed stated that their
fathers offer encouragement. The study also showed that mothers were more likely to
talk to their daughters about careers in STEM (Microsoft, 2018). However, research by
Gates (2002) and Trauth (2002) find that women in non-traditional career paths
frequently cite their fathers as being more influential. These findings were similar to
those made by Sadler, Sonnert, Hazari, and Tai, (2012), and Luomalahti (2004) who find
that interests are often first initiated by the father in areas involving technology and
science. Turner and Lapan (2002) also find that 73% of women indicate their fathers
were strong influencers in career decisions.
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Parents also have a strong influence on their children’s choice of extracurricular
activities which in turn influences their interests (Markiewicz, Rozek, Hulleman, &
Hyde, 2012; Qian and Blair, 1999). However, Joseph (2012) finds that even with
encouragement, parents must be properly equipped with the necessary resources and
information to effectively provide feedback and recommendations to their children.
Despite an increased focus on STEM, a 2008 study conducted by USA Today indicated
that only 26% of parents surveyed stated that they have a good understanding of science.
Forty-four percent of parents could not successfully identify any scientist, living or dead,
whom they would consider a role model for children (MacDonald, 2008).
Parental Schema
Numerous researchers find that parents are natural role models for their children,
and that parental expectations have significant influence on the development of a child’s
self-concept (Behnke, Piercy, & Diversi, 2004; Whiston & Keller, 2004). The literature
also shows that stereotypical gender beliefs are frequently passed down from parents to
children, even when the parents are pro-gender equity (Fulcher, 2011; Tenenbaum &
Leaper, Breed, Hoffman, & Perlman, 2002; Bian & Cimpian, 2017). Studies have found
that parents often inherently believe that boys are smarter than girls, despite the fact that
research shows that at young ages, girls exhibit higher language skills, their sentence
structure is more complex, and their vocabularies are larger (Bian & Cimpian, 2017).
Eccles-Parsons, Adler, and Kaczala (1982) found that parents believed that females had
more difficulty in math and had to work harder, even when shown equally performing
male and female students. The researchers also discovered that the expectancies and
perceptions how difficult a task would be, were consistent with their parents’ beliefs
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(Eccles-Parsons, Adler & Kaczala, 1982). The researchers found that parents who
believe that math and science are difficult for their children and who believe that their
children are will not be successful on those subjects , have children who have lower
confidence in their math and science ability, believe those subjects are difficult, and have
low expectations for their future performances (Eccles-Parsons, Adler & Kaczala, 1982).
This study was replicated by Tenenbaum and Leaper in 2003, and produced the same
results. The researchers report “parents of daughters believed that their child was
interested in science less than did parents of sons. Further, parents of daughters believed
that science was more difficult for their child than parents of sons” (Tenenbaum &
Leaper, 2003).
A 2001 study by Crowley, Callanan, Tenenbaum, and Allen examined
parent/child interactions at a California children’s museum in activities based on biology,
physics, engineering and psychology. When examining video recordings of 298 different
families, the researchers found no significant difference between girls and boys in initial
engagement, and length of time a child stayed interested in an exhibit. What was
significant was the amount of parental engagement the different gendered children
received. Boys were provided parental interaction 29% of the time, while girls were only
interacted with 9% of the time. Based upon these results, Crowley et al. (2001)
concluded, “these findings were particularly noteworthy because differences were found
in the rate of parents’ explanation to children as young as 1 to 3 years old, suggesting
parents may be involved in creating gender bias in science learning years before
children’s first classroom science instruction” (p. 260).
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In 2014, a researcher for the New York Times, Seth Stephens-Davidowitz,
analyzed aggregate data from Google and found that parents were two and a half times
more likely to “Google” “is my son gifted” than “is my daughter gifted” (StephensDavidowitz, 2014). In Google searches about girls, parents were far more interested in
their daughter’s appearance. Twice as many searches were logged for “is my daughter
overweight” when compared to “is my son overweight”, even though boys hold greater
childhood obesity rates. The author points out that Google statistics behind these
searches haven’t changed since 2004, when data first became available (StephensDavidowitz, 2014).
In aviation, parental biases are also evident. In a recent study by Embry Riddle
Aeronautical University, 400 parents were surveyed on their feelings about their child
wanting to become a pilot, and how willing they were to support such a career field. The
research showed that parents were much more likely to support sons over daughters, and
were more willing to provide sons financial and emotional support. They also expressed
more confidence in sons over daughters in completing training. Surprisingly, mothers
had the most negative attitudes towards their daughters (Rice, 2019).
Career Choice of Parents
The literature shows that the professional traits of parents are also significant in a
child’s future career choice. Research by Joseph (2012) finds that children tend to use
their family environment as a point of reference when analyzing future careers.
KuzMina (2014) finds that the careers of parents often have a significant impact on the
future employment of children. KuzMina (2014) notes that children with parents who are
doctors are strongly encouraged to become doctors, and families with parents who are
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lawyers are strongly encouraged to become lawyers. Jacobs, Ahmad, and Sax (2016)
also find that children whose parents are engineers, are more likely to become engineers.
Arides (2015) makes similar findings in children who have a parent employed in a
technological career, reporting that those children are found to have more interest in, and
less anxiety, surrounding technology. Arides (2015) also notes that households with
parents in technical professions tend to have more technological based toys at home,
helping to develop future interest. Qualitative findings by Buschor et al. (2014) agree
finding that STEM professionals were often given microscopes or science journals as
children, leading to increased interest. Studies by Engström (2015) and Sadler et al.
(2012) also found that women who saw themselves as a future scientist or engineer had
science and/or engineering contacts in their family.
Various studies have also found correlation between daughters of mothers who
work counter stereotypical occupations, and gender schema. Those daughters present
less traditional based gender schemas in childhood, and are more open to counter
stereotypical career plans in adolescence (Fulcher & Coyle, 2011; Green, Han, &
Marlow, 2013).
Role Models and Mentors
Sigmund Freud (1933) was one of the first psychologists to stress the importance
of role models. Freud (1933) believed that “the superego is created through strong
identification with others and by profound assimilation of parts of other’s personalities.”
Gibson (2004) had a similar definition, stating a role model is formed by “cognitive
construction based on the attributes of people in social roles, that an individual perceives
to be similar to him or herself to some extent, and desires to increase perceived similarity
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by emulating those traits” (p. 136). For girls, the ability to learn and observe behaviors
from role models appears to be especially relevant.
Gender
According to Olsson and Martiny (2018), children form gender schema largely
from their observations of role models. Golombok and Fivush (1994) believe that
modeling of same-gender individuals is essential for childhood gender schema
development. This correlated to research by Bussey and Bandura (1984) which found
that children will pay more attention to same gender role models, than opposite gender
role models. A more recent 2011 study found that same-sex role models were far more
impactful on women, then they were on men (Stout, Dasgupta, Hunsinger, & McManus,
2011). Gibson (2004) also cautioned that utilizing male role models may result in
reduced-quality information for females. Gibson (2004) explained that when using an
opposite sex role model, an additional cognitive step of translating one role-model
behavior into a different, better matched, role-model behavior, is required.
However, with a lack of females in certain careers, women are often forced to be
mentored by males. Maack and Passet (1994) and Bower (1993) found that a female
having a male mentor can often be a negative experience as females may be pressured to
“dress, talk and make decisions like men”. Because of this, the lack of female role
models has been explained as “a snake eating its own tail” (Sarkisyan, 2018). The lack of
females in a career field contributes to a lack of females in a career field, and the cycle of
invisibility continues (Sarkisyan, 2018).
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Counter-Stereotypical Role Models
Some have stressed the importance of providing children with counterstereotypical role models (i.e. women pilots/male nurses) to deter the development of
traditional gender schemas (Olsson & Martiny, 2018). Dorr and Lesser (1980), find that
children begin forming a “work identity” at an early age, but that those “identities” are
heavily influenced by stereotypes. The authors conclude that if alternatives are not
presented, children will maintain their “work identity” stereotypes into adolescence and
young adulthood, causing them to eventually make uninformed career decisions (Dorr &
Lesser, 1980).
Researchers such as Bigler and Liben (2006) believe that countering stereotypes
must be done in early childhood as gender schemas have not yet been solidified. Others
add that later interventions will be less effective, and in some cases, counterproductive if
gender schema has already been established (Olsson & Martiny, 2018, Steinke, 2017).
This was evident in a study of 6th and 7th grade girls by Betz and Sekaquaptewa (2012),
finding that girls who did not strongly identify with STEM interests, were not swayed
when exposed to a highly feminine STEM role model. The authors concluded that the
girls could not relate to the proposed role model because they had already selfdetermined that STEM and femininity were non-compatible. Cheryan, Meltzoff, and
Kim (2011) also found that STEM inspired classrooms can feel gender inappropriate for
H-GSF girls whose gender schema are already established. However, the authors found
if the classroom is modified to be perceived as gender neutral, the H-GSF girls were more
interested (Cheryan, et al. 2011). Weisgram and Bigler (2007), point out that over
feminizing classroom or media content in attempt to increase women’s participation in

36

STEM may actually be backfiring as girls with established gender schema interpret the
feminized media as “inappropriate”.
Relevance to Self-Identity
A girl’s perception of a role model also seems relevant. Olsson and Martiny
(2018) and Morgenroth, Ryan, and Peters (2015) find that it is important to ensure the
girl sees herself as being similar to the role model, and that the success of the role model
seems attainable. Lockwood and Kunda (1997) also stressed that the relatability and
accomplishments of the role model must be perceived as attainable by the target
individual. A 2001 Purdue study highlighted the importance of role models, and
recommended that because dominant gender schemas have conditioned girls to value
femininity, the ability for a role model to display technical ability, while still being
perceived as feminine, was key to their effectiveness (Thom, Pickering, & Thompson,
2002).
In addition, research shows that the length of time a child is exposed to counterstereotypical role models is also significant. During a 2018 study, Spinner, Cameron, and
Calogero found that brief exposure did not change a child’s preference for counterstereotypical toys long term. Coyle and Liben (2006) also found that short term exposure
to gender counter-stereotypical role models did not change girl’s aspirations for entering
into a counter-stereotypical career field. Frawley (2008) explains this time significance
citing the fact that children process information based on gender schema. Frawley (2008)
explains that information conflicting with child’s currently held schema is often ignored,
distorted, and quickly dismissed. In contrast, research of elementary school students
discovered that girls exposed to non-traditional career educational materials, over a long
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period of time (3 years), expressed more intent to pursue a non-traditional career
(Nhundu, 2007).
Counter-gender stereotypes in media have also shown to be influential. The
portrayal of role models has historically been observed through print (books, magazines),
television or movies. Fitzpatrick and McPherson (2010) determined that children’s
coloring books commonly portrayed male characters performing gender-stereotyped
behaviors and that those male characters were portrayed in much more active roles than
female characters. Television roles were found to be similar in a study by Leaper et al.
(2002) with Miller and Reeves (1976) finding that gender schemas were especially
relevant if a child identified with a particular television character.
However, research also finds that exposing children to alternative representation
in the media or in instructional materials is effective at combating these gender schemas
(Keys, 2016; O’Keeffe, 2013). Nathanson, Wilson, McGee, and Sebastian (2002) found
that interventional programs aimed at encouraging children to “see the world through a
lens besides gender” were successful after studying a media literacy imitative amongst K6th grade students. Related research conducted by Chen and Moons (2015) found that
women were more likely to enroll in a Master of Business Administration program when
females were pictured in the recruitment and advertisement materials. (Chen & Moons,
2015).
Evolution of Influence
Recent studies find that where children find role models is changing. Wagner
(2012), an expert in residence at Harvard University’s Innovation Lab and author
of Creating Innovators: The Making of Young People Who Will Change the World finds
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that elementary age children are basing their career aspirations on things they have been
exposed to on social media. A 2017 survey of 1000 children under the age of 12, found
that social media, including YouTube, was the top influencer of children’s career dreams.
Leading in popularity for girls was “doctor” and “veterinarian” with over 25% of girls
stating they were influenced by the cartoon “Doc McStuffins” (The 2017 Imagination
Report, 2017).
The significance of social media and its role in providing opportunities for
mentorship is also evident. Guerrero-Medina, Feliú-Mójer, González-Espada, López, and
Díaz-Muñoz (2013) found in a study involving the scientific community that social
networks were significant in “connecting dispersed groups and providing new
opportunities for fellowship and mentorship” in displaced scientists. Research by
Callahan, Ito, Campbell, and Wortman (2019) also finds that online, interest-based
communities can lead to significant increases in feelings of purpose and belonging,
especially for displaced and underrepresented populations. Gaines (2017) also finds that
affinity groups provide a support system for women in male dominated career fields by
allowing those women to meet new people, learn in a safe environment, and hear each
other’s personal struggles.
Zheng (2016) notes that the ability for “informal learning” through social media is
extremely important for female pilots by providing a platform to share work experiences
and personal perceptions. This is seen on numerous support groups which have formed
on Facebook including “Female Aviators Sticking Together (FAST)” and “Ladies in
Flight Training (LIFT)”. LIFT also features a mentorship section where women can
choose to become, or find, a mentor.
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Recent media endeavors have contributed to changing the gender schema of
aviation. The United States Air Force recently released a recruitment video titled “Origin
Story” that showcased an all-female pilot cast. The narrative of the video stated “female
pilots serving in the U.S. Air Force reach new heights every day. These women inspire
everyone they meet and serve as reflections for young girls to set their sights higher than
they think possible” (USAF, 2018).

However, as the 2017 study of seven female

student pilots by Lancia explained, “you can’t expect just putting a girl in a ‘comic strip’
will change the demographics”. Recently, the 2019 blockbuster movie Captain Marvel
cast the superhero as a woman. However, the popular movie review site “Rotten
Tomato’s” was forced to shut down their review section of the movie due to a “vicious
cycle of comments” regarding a woman being cast in the superhero role (Chabala, 2019).
The effects of role models and mentorship amongst females in aviation has been
previously studied. Hamilton (2014) found that the lack of mentorship was listed as the
fourth most common reason that females do not finish pilot training. However, a 2018
study of mentorship amongst female ATP rated pilots found that there was no significant
difference in feelings of success in women who had formal vs informal mentoring
relationships. However, as the researcher notes, in interviewing ATP rated pilots, that
most were older, and therefore likely amongst the first to be employed by their company
and therefore not able to experience mentorship (Cline, 2018). Foster (2003) studied the
low number of women and minorities with careers in aviation maintenance finding the
lack of role models, mentors, and personal contacts to be significant. Foster (2003)
advocated for exposure during elementary school with continued reinforcement through
middle and high school. Ison, Herron, and Weiland (2016) also advocated for more
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female instructors after finding in a study of aviation colleges, that approximately 10% of
the professors were female. In comparison, females represent about 49% of the overall
population of college professors.
Educational Factors
Just as the research found the significance of social influence, the effect of
educators on gender schema is equally as important. Studies indicate that a student’s
future career aspirations are directly influenced by the educational environment (Ardies,
2015).
Early Education
According to Super (1980), elementary school is the foundation for career
development. It is also during these ages that children are first immersed in an
educational setting, typically with different genders. Zunker (2016) states that
elementary school is the time when students form their self-concept through interaction
with teachers and classmates, while participating in educational requirements.
Havighurst (1964) concludes that it is during those ages that a child develops the
understanding of how “work life” relates to “adult life”. Havighurst (1964) also found
that a child’s self-identification with a worker occurs between 5 and 10 years old.
Related research shows that the attitudes of girls surrounding their academic
ability starts to change around the age of six. Bian and Cimpian (2017) studied 96
children, 48 boys and 48 girls, to gauge when stereotypes begin to predict children’s
future interests. For the first part of the study, the children were asked questions such as:
“who do you think gets better grades in school?” and “who do you think is first
(smartest) in their class?” At five years old, both boys and girls equally chose their own
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gender as being “really smart”. However, when six-year old’s were tested, the number of
girls identifying their gender as “really smart” was much less. Testing of seven-year-old
girls showed the same decline. A replication study was conducted using 199 students by
Jaxon, Lei, Shachnai, Chestnut, and Cimpian (2019). The results of this study were nearly
identical, with the diversion of a girl’s gender identity changing around age six.
Role of Teachers
Just as with parents, the role of educators in encouraging the confidence of girls is
evident. A 2018 Microsoft study found that 66% of middle school girls who had teacher
encouragement to take STEM classes said they were likely to do so, compared to 40%
who said they had no teacher encouragement. The study also found that 32% of middle
school, and 35% of high school girls stating they were supported by neither a parent nor a
teacher. Those girls who do not feel supported by teachers were found to be much less
likely to ask questions in STEM classes, citing feelings of inability and potential
embarrassment. Saujani, the founder of a non-profit Teaching Girls to Code advocated
for reassuring girls that math is hard for everyone, is essential in changing the dynamic,
Saujani states “we have to rethink the way we raise our girls. Boys are pushed to take
risks; girls are not. In fact, they feel like they have to be perfect at everything they do;
they see getting a ‘B’ in math class as bad. We have to teach girls to be imperfect”
(Microsoft, 2018).
Murphy (2007) finds that teachers are in a key position to dismantle their
student’s gendered practices, and effectively alter a child’s identity. A study by
Heaverlo, Cooper, and Lannan (2013) agrees finding that teachers were the only
significant predictor of a girl’s interest and confidence in science when compared to
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parents and extracurricular activities. However, a study by Stevens (2015) found that
during elementary school, teachers call on boys more, and offer more praise. Sadker and
Sadker (2010) also discovered that teachers have higher expectations for boy students
even when their academic performance is less than their female classmates. John
Sheehan, a distinguished engineer at Microsoft, found when visiting schools, he regularly
saw teachers praise boys during math activities much more frequently than girls
(Microsoft, 2018). Both Dasgupta and Stout (2011) and Correll (2004), also found that
females in high school are told that math is an inherently masculine trait.
The role of gender in education also appears to be relevant. A 2018 study into
gender segregated education by Riggers-Piehl, finds that girls who attend an all-girls
school have higher levels of STEM related self-confidence than their coed peers. The
study also concluded that girl’s school graduates are three times more likely to pursue an
engineering career. In addition, the study found that 87% of girls’ school students felt
their opinions were respected, compared to 58% of girls at traditional public schools.
Studies also suggest female teachers are especially influential to girls (Betz &
Sekaquaptewa, 2012). Yet a 2011 study of 4th and 8th graders found that less than 20% of
students were taught math or science by a female teacher (Mullis, Martin, Foy, & Arora,
2012).
Role of Counselors
The most qualified professionals in a school setting to provide career
development advice are school counselors (Akos, Niles, Miller & Erford, 2011; Hoyt &
Wickwire, 2001). However, according to Bridgeland & Bruce (2014), guidance
counselors have had difficulty in defining in their roles and functions. Morgan,
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Greenwaldt, and Gosselin (2014) note that school counselors are torn between academic
achievement, social development and administration tasks. Belasco (2013) finds that
when torn between multiple competencies, school counselors often neglect career
counseling as the measures of accountability are undefined. The National Office for
School Counselor Advocacy reports that while 71% of school guidance counselors
believe academic planning in preparation for career readiness is important, only 31%
believe schools were successful in fulfilling them (Morgan et al., 2014).
The American School Counselor Association (ASCA) (2012) recommends that
high school counselors spend at least 40% of each day addressing career planning, career
guidance and postsecondary development activities with their students. However, Fabea
(2014) notes that in the United States, full time guidance counselors are only able to
devote a small amount of time on these activities with research by Clinedinst, Hurley, and
Hawkins (2011) finding the number to be 23%. With the amount of time and resource
minimized, Morgan et al. (2014) finds the majority of counselors provide only general
career development. The study also found that this was especially impactful to girls, as
only 29% receive career counseling. Gates (2002) finds that girls are often directed
towards traditional careers, with Freeman and Aspray (1999) attributing this to lack of
comfort and knowledge of counselors surrounding non-traditional careers. The National
Center for Education Statistics (NCES) of America discovered that career counseling
ranked fifth out of eight high school counselor duties (Gilifilan, 2017).
Since the literature states that elementary age children are heavily influenced by
gender schemas, it appears to be important that elementary school counselors become
involved in career discovery early in a child’s education (Mariani, Berger, Koerner &
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Sandlin, 2016; Wood & Kaszubowski, 2008). According to ASCA (2012), a school
counselor’s responsibilities should provide “concrete career development opportunities”
for elementary school students. However, a mixed method study of 647 school
counselors, representing 44 states and the District of Columbia, found that the percentage
of schools that implement career coaching and development strategies during elementary
school, was very low. The study found 0% of schools had funding for a full or part time
position whose primary responsibility was for career advising and development. Just 9%
provided funding for experimental learning opportunities. The study identified the
biggest barriers to effective career advising as the lack of capacity to support and scale
efforts at the state and local level, other counseling domains receiving higher priority, and
the fact that career advising begins too late in a child’s life (Brand, Valent, & Browning,
2013).
Extracurricular activities
Tony Carnevale, an expert on the labor market, argues that “it is no longer a
question of whether youth are adequately prepared for the job market by the K–12
system—they aren’t” (Callahan et al., 2019). Some believe that the educational systems
focus on skill development is not beneficial to career development, especially for
underrepresented groups (Callahan et al., 2019). Instead, researchers such as Kang et al.
(2019) believe that participation in extracurricular or out of school activities is key.
According to Kang et al. (2019), the success in garnering a stronger “occupational
identity” for children appears to be higher in extracurricular programs, due to their
combined social and interest-driven aspects. In a 2018 Microsoft study, girls who were
provided an explanation of what a real world professional employed in STEM had
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accomplished, their perceptions of STEM “changed dramatically”. The study found that
in some cases, the positive feelings about those working in STEM doubled.
Kang et al. (2019) recommends more educational programs focus on emphasizing
connections in professional communities. They believe instead that the focus should be
on “occupational identity” or being able to see oneself participating in a career field.
Kang et al. (2019) notes that while in-school initiatives are ideal for building skills,
extracurricular activities create stronger interpersonal bonds and “emphasize ownership,
identity, and initiative”. The Tiger Woods Learning Center, an after-school, weekend,
and summer learning program focusing on career-based STEM programs for children in
grades 4–12, found in research that 86 percent of parents reported their children were
more educated about future career options (Vance & Vandell, 2010). Melchoir, Cohen,
Cutter, Leavitt, and Manchester (2005) find in a study of elementary and high school
robotics competition participants, that 75% were later employed in a STEM career field.
The Department of Defense reports that 92% of participants of their high school
cybersecurity program called “CyberPatriot”, were either somewhat or significantly
impacted in their career and educational goals. Over 87% of former CyberPatriot
participants in college, were pursuing a STEM degree (Dunn & Merkle, 2017). A
qualitative study by Brough (2016) confirmed the programs effect on technology-based
motivation. Other in-school STEM projects including FUSE studio, STEM 101, and
Project Lead the Way (PLTW), were found to have significant increases in their
participants STEM interests. With PLTW, participants were three times more likely to
choose a STEM major than non-participants (Pike & Robbins, 2019; Lubin-Rubin, 2017).
Another extracurricular program study of “STEM 101” showed 54% of participants were
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interested in pursuing a STEM profession, as compared to 23% of non-participants.
Flagg (2010) found that girl’s participation in a program called “SciGirls” improved
feelings of confidence about science.
Other school designed efforts including “Big Picture Learning” (BPL), a program
designed to connect school and the workplace through internships, has proven effective.
According to Arnold, Soto, Wartman, Methven and Brown (2015), BPL programs are
“exceptionally successful in preparing students for work” reporting that 46% of the
program’s alumni were working in or perusing degree programs in fields related to their
BPL internship (Arnold et al., 2015).
Findings from a 2018 Microsoft study of over 6000 girls and young women found
that hands on activities, in an extracurricular environment, had a significant increase of
female feelings of empowerment. The study identified that 70% of girls who participated
in STEM activities outside the classroom felt empowered, compared to 34% of girls who
participated in STEM in the classroom. The study also found that 75% or girls who
participate in extracurricular STEM activities could describe careers in STEM compared
to 53% who did not participate in an extracurricular environment (Microsoft, 2018). In
addition, Buschor et al. (2014) stressed that programs should focus on identifiable
activities, suggesting girls conduct real life science experiments in order to improve a
girl’s “science identity”.
Redmond, Thomas, High, Schott, Jordan, and Dockers (2011) researched the
effect of practical applications of STEM in the confidence levels of 6th and 7th grade
female students. Oklahoma State’s College of Engineering and College of Education
provided partnerships between professors at the college, and middle school teachers,
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enabling them to create project-based engineering activities for the middle school
students. The partnership lasted two years and allowed the students to experience
numerous real-world applications of STEM in their classroom. The activities allowed the
girls to express their creativity, and problem-solving abilities. In addition, the partnership
provided the female students with additional afterschool sessions in computer
programing, facilitated by the university students. The results of this partnership were
significant indicating higher degrees of confidence in science and math, application of
greater effort in these courses, and a higher degree of interest in engineering as a future
career (Redmond et al., 2011).
Pratt and Ashforth (2003) find that the meaningfulness of one’s work is often
derived from workplace social relationships. In relation, Murphy (2007) points out that
research shows girls often prefer working together, and that social interaction is
extremely valuable. Leaper, Farkas, and Brown (2012) also noted that girls participating
in STEM related extracurricular activities reported positive effects on self-esteem, and
feelings of acceptance from other female participants. Bonnot and Croizert (2007) also
found that without similar gender peers, gender stereotypes are exaggerated.
Research by Lips (1992) found that women were drawn to careers they believed
would help people. Lupart, Cannon, and Teller (2004) made similar conclusions in a
study finding that women who entered STEM career fields did so with the belief that they
could make the world a better place. Eccles (2007) found that the perception that
mathematics and physics were not “people oriented”, was a significant factor in lack of
females in the profession. Microsoft (2018) also found in a study of 6000 girls that a
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career that was seen as “helping the world”, was motivational. These girls, however, did
not associate these “helping the world” jobs with careers in S.T.E.M.
Summary
A review of the literature exposes the intertwined relationships social and
educational factors have in influencing who a girl is and what she is interested in.
Experts agree surrounding a girl are her family, her school, and her community, all of
which influence who and what she will become (Sarkisyan, 2018). Through the lens of
gender schema, determining who has “the right stuff” for aviation appears to be
engrained in a child at a young age. Whether intentional or unintentional, the behaviors
of both parents and educators define how a child defines themselves and what is career is
appropriate and not appropriate for their gender. Several consistencies have emerged
suggesting the importance of role models, extracurricular activities, and social media in
changing the dynamic of aviation. What sparks a child’s career interests, including those
involving aviation, is a complex and broad topic. While many different factors can cause
a “spark” to occur, the literature reflects it takes the right environment to turn it into a
flame. Without the correct environment, a “spark” will easily be snuffed out.
From the literature, it is easy to picture why the aviation shortage exists. Girls
are raised by parents who may think her brother is smarter than her, even though she has
better grades. She goes to school and is called on by her teachers less frequently, and
where she reads textbooks filled with pictures of people who don’t look like her. She
may persist anyhow and attend an afterschool activity but end up being the only girl in
the room. Feeling like an outsider, she goes home and flips through the channels on her
TV, settling on a re-run of Top Gun. At night, before going to bed, she searches for
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YouTube videos about pilots, and after excitedly finding one with a female, become
discouraged after reading the hateful comments. As the girl falls asleep, her belief of
who she can become, is clouded.
In Bem’s perfect world, free from gender schemas, a girl would be raised and
encouraged by her parents who believe she can do anything in life. She would go to
school and be taught by teachers who believed the same. She would read textbooks that
display successful women in diverse career roles. She would attend afterschool activities,
led by a woman similar to those she read about that day in school - a woman who she
sees herself in. At night, before going to bed, she watches her favorite YouTube
influencer, a respected female pilot named Marilou who flies airplanes all over the world,
helping people, and serving her community. As the girl falls asleep, she dreams of
herself in the textbook, or in the YouTube video, believing she will someday be just like
them.
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CHAPTER III: METHODOLOGY
Overview
Every woman started their path to aviation based on some sort of experience. It
may have been early in life, from a family friend, a flight to see grandparents, or it may
have been later in life from coaches, guidance counselors, or teachers. This qualitative
study will explore both social and educational experiences of female pilots to learn more
about what sparked their interest to pursue a career in aviation. It is hoped that the
information from these experiences will guide parents, educators, and society on methods
aimed at increasing the future numbers of women in aviation.
This chapter outlines the methodology of this research study. It restates the
purpose and research questions, as well as introduces the population, sample,
instruments, data collection, data analysis, and limitations.
Purpose Statement
The purpose of this phenomenological study is to identify and describe the
educational and social experiences that sparked the interest of female pilots as young
women to pursue a career in aviation.
Research Questions
1. What do female pilots perceive as the most important educational experiences that
sparked their interest to pursue a career in aviation?

2. What do female pilots perceive as the most important social factors that sparked
their interest to pursue a career in aviation?
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Research Design
This study seeks to understand how the social and educational experiences of
females influenced their decision to become pilots. Because the researcher is interested
in the rich, in depth understandings of these women, a qualitative approach was chosen.
Merriam and Tisdell (2015) state that qualitative researchers are “interested in
understanding the meanings people have constructed; that is, how people make sense of
their world and the experiences they have in the world” (p. 15). Creswell (2013) notes,
“qualitative research begins with assumptions, a worldview, the possible use of a
theoretical lens, and the study of research problems inquiring into the meaning
individuals or groups ascribe to a social or human problem” (p. 37). Patton (2002), states
qualitative research methods are “ways of finding out what people do, know, think, feel
by observing, interviewing, and analyzing documents” (p. 145). By focusing on these
three diverse methods of collection, the researcher was able to triangulate the data,
thereby increasing the reliability of the study (Patton, 2015).
This study utilized a phenomenological approach to the research. Patton (2002)
explains phenomenological research is “that what is important to know is what people
experience and how they interpret the world [and] the only way for us to really know
what another person experiences is to experience the phenomenon as directly as possible
for ourselves” (p. 106). As outlined in the review of literature, women represent a small
percentage of professional pilots. Studying a female pilot’s “lived experiences” of what
may have led her down the pathway to aviation is the essence of phenomenological
qualitative research, and therefore appropriate for this study. By exploring, in detail, the
experiences of ten female pilots, the researcher will determine if similarities exist, which
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may benefit future educational and social programs aimed at increasing the number of
females in aviation careers.
Following a thorough review of the literature, four relevant theoretical
frameworks related to career choice were identified (Bandura, 1989; Bem, 1981; Carlone
and Johnson; 2007). From these, Gender Schema theory was determined to be most
appropriate in answering the research questions. Gender Schema includes important
factors from both social and personal elements, combining elements from social learning
and social cognitive theory, as illustrated in Figure 1. This model was the lens in which
the interview questions were developed, and the research data was coded.

Figure 1. Gender Schema Theory (Bern, 1981).
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Population
A population, according to McMillian and Schumacher (2010), is a group that
embodies the characteristics of a distinct grouping of individuals, articles, artifacts, or
activities that conform to conditions that researchers want to understand pertinent to the
research questions. For this study, the population will be female aviation pilots.
According to a 2018 census by the Federal Aviation Administration, there are 46,694
total women pilots in the United States holding either a student, sport, recreational,
private, commercial, or ATP license (FAA, 2018).

NUMBER OF FEMALE PILOTS BY LICENSE TYPE
Sport, 229
Commercial,
6267

Recreational,

Student,
19219

ATP, 6994

Private, 9971

Figure 2. Number of Female pilots by License Type. Source FAA (2018).
Target Population
A target population is further defined by Creswell (2013) as a group of
individuals with the same characteristics. Target populations can also be defined as a
group of individuals with whom findings from research can be generalized (Gay et al.,
2009). The target population for this study will focus specifically on female pilots who
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have obtained at least a commercial pilot’s license. A commercial pilot’s license is
required to fly passengers, or an airplane for hire. This license requires a minimum of 35
hours of flight instruction, successful completion of a written test, and successful
completion of a practical (flight) check ride by a Federal Aviation Administration (FAA)
check pilot or a designated flight examiner. Obtaining a commercial pilot’s license also
requires a medical examination from a FAA approved medical doctor. The research
milestone of having at least a commercial pilot’s license provides an appropriate
delineation for this study. Of the total female pilot population, the FAA estimates 13,261
hold commercial or airline transport pilot ratings (FAA, 2018).
NUMBER OF FEMALE PILOTS WITH
ATP OR COMMERCIAL LICENSE
Commercial,
6267

ATP, 6994

Figure 3. Number of Female pilots with ATP or Commercial License. Source
FAA (2018).
Sample
A study sample is defined by Krathwohl (2009) as a subset of a larger group
which can represent the whole of the group. Between eleven and fourteen female pilots
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will be included in the sample, as recommended by Creswell (2013). Female pilots who
have at least a commercial pilot’s license, and live in the United States, will qualify.

Population
Female Pilots

Target Population
Female Pilots with Com/ATP
license

Sample
10-12 Female Pilots with
Com/ATP

Figure 4. Population, target population, and sample.
In selecting the sample, the author will utilize convenience sampling.
Convenience sampling is defined as a non-probability type of sampling that relies on data
collection of participants who are conveniently available to participate in the research
(Patten, 2012). This study’s author is a member of numerous women aviation
organizations including the 99’s (International Organization of Women Pilots), Women
in Aviation International, and the International Aviation Women’s Association. All of
these organizations have online forums which would facilitate the researcher’s ability to
develop contacts for in-depth interviews. A request for participants was emailed to all
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members of Google Group of the 99’s (International Organization of Women Pilots) and
an identical request was posted in the Facebook Group “Female Aviators Sticking
Together” (FAST).
Instrumentation
McMillan and Schumacher (2010) state, “the data collection mainstay of a
phenomenologist is the personal in-depth, unstructured interview” (p. 346). Interviewing
is one of the most popular tools used in educational research (Creswell, 2013). During
this study, the researcher conducting the interviews is the instrument. The researcher has
significant experience in the aviation industry. Her experience includes being employed
as a professional pilot for the United States Air Force, the United States Navy, and
Northrop Grumman, a major defense contractor. She has also worked for a major airline.
Her experience as a female leader in the male dominated role of aviation gives her the
necessary background and experience to research the lived experiences of other women
pilots.
During the literature review, numerous themes and theoretical models related to
social and educational factors were discovered and used to develop the study’s interview
questions. As recommended by Creswell (2013), five to seven interview questions were
prepared ensuring alignment with the purpose of the study. Because the researcher is
interested in the social and educational experiences of female pilots, open ended
questions were necessary. Open ended questions allowed for the female pilots to add as
much detail and background to their answers as they desired. If a subject brought up
information that the researcher deemed relevant, additional probing techniques were used
in an attempt to gain additional information (Trochim, 2001). In order maintain a high
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degree of consistency between subjects, the researcher utilized a questionnaire to guide
the interview sessions.
Validity and Reliability
According to McMillan and Schumacher (2010), “validity of qualitative design is
the degree to which the interpretations have mutual meaning between the participants and
the researcher” (p.330). Increased reliability for this study was ensured using strategies
which included use of an expert panel of academic professionals, and the use of field
testing.
Prior to starting the research, the researcher asked a panel of three academic
professionals to review the interview questions, protocol and informed consent document.
The academic professionals were selected based on their experience with qualitative
research and their familiarity with women’s research topics. The first academic
professional received her Doctorate in Educational Leadership and Administration from
the University of La Verne and had conducted previous qualitative research focused on
women’s studies. The second professional received her Doctorate in Organizational
Leadership from Brandman University and recently completed a qualitative
phenomenological study. The final academic professional received her Doctorate in
Organizational Leadership from the University of La Verne and is a member of the
Adjunct Faculty at Brandman University. After all three members provided feedback
and recommendations, a finalized list of questions was developed.
Field-Testing of Interview and Interview Questions
Creswell (2013) cautions that ambiguous questions, inconsistent procedures, and
misinterpretation of questions by participants can lead to decreased validity and
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reliability. In addition, it was important to ensure the questions asked were consistent
with the purpose of the study, would effectively answer the research questions, were
unbiased, and clearly stated. For this reason, it is recommended that a field test of the
interview process be conducted prior to the commencement of formal research.
The interview questions and techniques were validated by a field study which
took place in the September 2019. The individual utilized in the field test was not a
participant in the study, however she met the sample criteria. The field test individual
was asked for feedback on the questions, and the researchers pacing and demeanor (See
Appendix D). Her recommendations were integrated into the final set of interview
questions and utilized in the formal interview portion of the study.
Reliability
Reliability in a research study entails the likelihood that replicating the study would
produce consistent findings (Patten, 2012). The goal of reliability is for researcher to
produce the same results in subsequent data analysis. In order to ensure reliability in the
collected data, the researcher utilized two methods, inter-coder reliability and field testing.
First, this process is known as inter-coder reliability, the researcher asked two peer
reviewers, familiar with qualitative studies, to analyze the recorded interview transcripts
on two of the interviews, and ensure the information was appropriately coded and free from
bias. If the researcher and peer reviewers met a threshold of 80% agreement in themes,
the reliability of the data was considered valid (Lombard, Snyder‐Duch, & Bracken 2002).
Second, field testing provided the researcher with practice conducting interviews
in a relaxed, effective, and unbiased environment to ensure credible and useful data was
collected. (Patton, 2015). The interviews were recorded allowing for thorough review.
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In addition, following each interview, a copy of the transcript was provided to each of the
participants allowing them to make changes or corrections as needed, and ensuring the
credibility and accuracy of the information.
Data Collection
In qualitative research, there are different methods in which to collect data
including observations, interviews and artifacts (Merriam & Tisdell, 2015). In a
phenomenological study, interviews are the primary source for data collection. Janesick
(1998) defines an interview as a “meeting of two persons to exchange information and
ideas through questions and responses, resulting in communication and joint construction
of meaning about a particular topic” (p. 30). Creswell (2013) states that
phenomenological studies “describe the meaning of the lived experiences for several
individuals about a concept or the phenomenon”. In order to gain insight on these lived
experiences, data collection was conducted through in-depth interviews. Mack,
Woodsong, MacQueen, Guest, and Namey (2005) state that in-depth interviews are
optimal for collecting data on individuals’ personal histories, perspectives, and
experiences, particularly when sensitive topics are being explored.
DeVault (1999) and Reinharz and Davidman (1992), known for their feminist
research experience, encourage semi-structured interviews when studying women as their
stories are often underrepresented. The goal of semi-structured interviews is to explore a
topic more openly and allow those interviewed to share their thoughts and ideas in their
own words (Esterberg, 2002). The questions asked during the interviews were open
ended allowing for the female pilots to add as much detail to their answers as they desire.
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If a pilot brought up information that the researcher deemed relevant, additional probing
techniques were used in an attempt to gain additional information (Trochim, 2001).
Prior to the start of research, the design and interview questions were submitted to
the Brandman University Institutional Review Board (BUIRB) (see Appendix E). The
board scrutinized any potential risks to the study’s participants and ensured both legal,
privacy, and most importantly, ethical measures, were adhered to. Once the IRB approved
the application, the researcher began reaching out to potential study participants.
A brief introduction and invitation to participate in the survey was posted on both
the Google Group of the 99’s (International Organization of Women Pilots) and the
Facebook Group “Female Aviators Sticking Together” (FAST). As of July 2019,
F.A.S.T. had a membership of almost 10,000 members. The group requires members to
be at least a private pilot and verifies membership prior to admitting a new member to the
group. Both groups contain a very diverse group of aviation professionals, of all ages
and races, flying in countries all over the world.
For this study, once participants volunteered to be interviewed, their qualifications
were verified using the Airman Database provided online by the Federal Aviation
Administration (FAA) to ensure they meet sample criteria. Searching by participant
name in the Airman Database will display their current certificated status. See Figure 5
and Figure 6.
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Figure 5. FAA (n.d.). Airman Inquiry Search Page. Retrieved from
https://amsrvs.registry.faa.gov/airmeninquiry/main.aspx. Screenshot by author.

Figure 6. FAA (n.d.). Airman Inquiry Search Results. Retrieved from
https://amsrvs.registry.faa.gov/airmeninquiry/main.aspx. Screenshot by author.
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The researcher also divided participants into strata to ensure there was not an
overrepresentation of respondents from a particular company, geographic area, or
background. A random selection of each strata was then used to select interview
participants. Once participants were finalized, they were contacted via email or
Facebook messenger thanking them for volunteering and to set up a date, time, and
location (or phone number for non-local participants) for their interview. For local
participants, interviews were conducted in an agreed upon location convenient to the
interviewee. The interviews were recorded on two devices using the Rev Recorder App.
For non-local participants, interviews were conducted via telephone and recorded using
the Rev Call Recorder App. A backup recording was made using the Rev Recorder App
on a separate device.
The interview questions were supplied in advance to participants via email or
Facebook Messenger (see Appendix E). The goal of pre-deployment of the questions
was to allow interviewees to reflect on their answers and to reduce any anxiety associated
with participation. The participants also had an opportunity to clarify any questions
which were confusing to them. In addition to the interview questions, the participants
were also provided a copy of the informed consent and audio recording release document
(see Appendix C), and a copy of the BUIRB bill of rights (see Appendix B). Participants
were also given a brief background of the researcher, to allow for common dialog and
instill a sense of comradery.
At the start of each interview, participants were reminded that participating in this
study was completely voluntary and that the interview could be terminated at any point.
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They were read a letter of introduction which explained the purpose of the study and
asked if they had any questions or comments prior to beginning.
The formal portion of the interview began with a list of descriptive questions to
obtain a thorough background on each of the subjects. Questions focused on professional
experience, current family life, and areas personal enjoyment. The interview then
focused on educational and social context. During the interviews, if the author had any
confusion about an answer, clarification questions were asked. At the end of each
question, the researcher summarized the participant’s answer, to ensure mutual
understanding. Throughout each interview, the researcher took detailed notes which
were later cross referenced with provided transcripts. At the end of each interview, the
researcher again thanked the participant, let her know she would be receiving a transcript
of the recording, and the expected timeline for completion of the study.
The confidentiality of participants was maintained throughout the study. In the
F.A.S.T. post requesting interview volunteers, the members were asked to “P.M” (private
message) the researcher. In the Google Group 99’s email, the respondents were asked to
contact the researcher via email. Once the list of interviewees was finalized, they were
assigned an alias known only to the researcher. Throughout the study, all data collected
was contained on the researcher’s laptop and encrypted for security and integrity.
Data Analysis
When analyzing qualitative data, Roberts (2010) recommends utilizing an eightstep approach:
1. Get a sense of the whole. Read all the transcriptions carefully. Perhaps jot
down some ideas as they come to mind.
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2. Pick one document (e.g., one interview)—the most interesting one, the
shortest, the one on the top of the pile. Go through it asking yourself, “What
is this about?” Do not think about the “substance” of the information but its
underlying meaning. Write thoughts in the margin.
3. When you have completed this task for several informants, make a list of all
topics. Cluster together similar topics. Form these topics into columns that
might be arrayed as major topics, unique topics, and leftovers.
4. Now take this list and go back to your data. Abbreviate the topics as codes
and write the codes next to the appropriate segments.
5. Find the most descriptive wording for your topics and turn them into
categories. Look for ways of reducing your total list of categories by
grouping topics that relate to each other.
6. Make a final decision on the abbreviation for each category and alphabetize
these codes.
7. Assemble the data material belonging to each category in one place and
perform a preliminary analysis.
8. If necessary, recode your existing data.
In order to facilitate accurate completion of these steps, the researcher, with prior
permission from interview subjects, recorded all interviews using the Rev Call Recorder
Application, or Rev Recorder Application, and had transcripts of each interview prepared
by the company. A backup recording was also made using a separate recording device.
Once the transcripts were received by the researcher, they were analyzed numerous times
looking for themes, patterns, or “substance” to emerge Roberts (2010). Those themes
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were then categorized, alphabetized, and coded. The interview transcripts were also
uploaded into the software program NVivo to assist with classifying, coding, and refining
previously named categories (Patton, 2002).
Limitations
According to Price and Murnan (2004), “researchers need to acknowledge the
limitations of their study design and instrument” (p. 67). There were three limitations in
this reserach study: researcher as the instrument, small sample size, electronic interview
technique.
Researcher as the Instrument
Merriam & Tisdell (2015) state that a researcher who has direct experience of the
phenomenon being studied must become aware of personal prejudices, viewpoints, and
assumptions. Moustakas (1994) agrees stating “the focus must be on the incoming data
without regard to prior hypotheses requires the researcher to be completely open,
receptive and naïve in listening to and hearing research participants describe their
experiences”. The author in this study has significant experience in the world of aviation,
and as a result, could have bias surrounding the interview questions, interpretation of the
answers, and their resulting coding. Poggenpoel and Myburgh (2003) state the
importance of recognizing this bias, stating the “researcher is instrumental in translating
and interpreting data generated from the respondent into meaningful information”
(p.418). Patten (2012) states that bias is always present when conducting an interview.
The researcher minimized this limitation by asking two peer reviewers to audit the
transcripts and ensure the information was appropriately coded and free from bias. Any
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discrepancies were analyzed and resolved. The researcher also remained conscious of
her possible bias during the interviews and coding process.
Electronic Interviewer Technique
Female pilots, due to their profession, are often traveling. For this reason, and
reasons of time and resources, some interviews were conducted via telephone which
induces a limitation. Creswell (2013) notes that “the researcher cannot see the informal
communication” (p.124). Facial expressions, hand gestures, and other displays of body
language which indicate emotion, are absent.
The researcher attempted to minimize this limitation by recording the interview.
Recordings were then replayed to listen for changes in tone, vocal inflection, and volume.
Small Sample Size
Finally, due to the small study sample, the results of this study may not be
representative of the entire female pilot population. There are many differences in social
and educational experiences, and this study only examines a few female aviators’
experiences. The interview questions were open ended, and not based around a predetermined list of social and educational experiences. There could have been other
factors that were not mentioned during the interviews.
However, small sample sizes are necessary in qualitative research. While this
limits the ability to generalize the collected data, the need for in-depth, detailed
information necessitates a small sample size.

Summary
The purpose of this qualitative study examined the various social and educational
factors that led women to pursue a career in aviation. Using phenomenological
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methodology, the researcher utilized open ended, semi-structured interview questions to
explore the social and educational experiences that motivated women to become pilots.
Once data was collected, it was analyzed and coded into themes. The findings from the
interviews are presented in Chapter IV.
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CHAPTER IV: RESEARCH, DATA COLLECTION, AND FINDINGS
This chapter examines the lived experiences of female airline pilots collected
during phenomenological research. The chapter includes a review of the purpose of
the study, research questions, research methods, data collection methodology,
population, and sample. The data is presented and organized by research question
through the conceptual framework presented in Chapter II. The chapter concludes with
a summary of the findings.
Overview

Findings presented in Chapter IV were obtained through a series of in-depth
interviews conducted with 11 female airline pilots. The purpose was to understand the
lived experiences of these pilots to determine their perceptions of the social and
educational experiences that may have sparked their interests as young women, to
pursue a career in aviation.
Purpose Statement

The purpose of this phenomenological study is to identify and describe the
educational and social experiences that sparked the interest of female pilots as young
women to pursue a career in aviation.
Research Questions

The following questions were used to guide the research:
1. What do female pilots perceive as the most important social experiences
that sparked their interest to pursue a career in aviation?
2. What do female pilots perceive as the most important educational
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experiences that sparked their interest to pursue a career in aviation?
Research Methods and Data Collection Procedures
This study seeks to understand how the social and educational experiences of
females influenced their decision to become pilots. Because the researcher is interested
in the rich, in- depth understandings of these women, a qualitative approach was chosen.
The researcher conducted semi-structured interviews with 11 female pilots between
December 2019 and February 2020.
The researcher received approval to conduct the study from the Brandman
University Institutional Review Board (BUIRB) prior to conducting the interviews
(Appendix G). In addition, the researcher completed training provided by the National
Institutes of Health’s Office of Extramural Research (Appendix H) regarding protecting
research participants. Prior to conducting the interviews, the participants were provided
with a copy of the interview questions to allow time to reflect on answers and to reduce
any anxiety associated with participation. Providing a copy of the questions in advance
also provided the participants an opportunity to clarify any questions which were
confusing. In addition, the participants were given a copy of the informed consent and
audio recording release document, and the participant bill of rights.
Local interviews were recorded on the Rev Recorder App. For non-local
participants, interviews were conducted via telephone and recorded using the Rev Call
Recorder App. Each interview lasted between 30 and 70 minutes and were conducted at
a time convenient for the participants. Transcripts for all recorded interviews were all
professionally completed by Rev. Due to one pilots frequent international travel, one
interview was conducted via emailing questions and answers back and forth between the
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interviewee and the researcher. All transcribed data was coded using the software
program NVivo.
The researcher asked a peer reviewer, familiar with qualitative studies, to
analyze the transcripts of two interviews, to ensure the information was appropriately
coded and free from bias. The researcher and peer reviewer met a threshold of 87%
agreement in themes, ensuring the validity of the data.
Population
For this study, the population consisted of female aviation pilots. According to a
2018 census by the Federal Aviation Administration, there are 46,694 total women pilots
in the United States holding either a student, sport, recreational, private, commercial, or
ATP license (FAA, 2018). The target population for this study focused specifically on
female pilots who have obtained either a Commercial Pilot’s license or an Airline
Transport Pilots (ATP) license. Either of these licensees are required by the Federal
Aviation Administration to fly passengers, or an airplane for hire. Both licenses require a
minimum number of flight hours, successful completion of a written test, and successful
completion of a practical (flight) check ride by a Federal Aviation Administration (FAA)
check pilot or a designated flight examiner, and a medical examination from a FAA
approved medical doctor. Of the total female pilot population, the FAA estimates 13,261
hold commercial or airline transport pilot ratings (FAA, 2018). See Table 1.
Table 1. Participants based on Sampling Criteria
Qualitative Sampling Criteria
Women Pilots in the United States
Women pilots with Commercial or ATP rating

71

Number of Pilots
46,694
13,261

Sample
The sample for this study were selected through convenience sampling. The final
sample for this study consisted of 5 Commercial and 6 ATP rated female pilots. The
researcher used personal relationships and her status as a member of the Facebook group
Female Aviators Sticking Together (F.A.S.T), to solicit participants. The researcher
contacted pilots who volunteered for the study via Facebook messenger to finalize the
interview logistics.
Demographic Data
Due to the sensitivity of the subject matter, the researcher ensured the participants
anonymity and confidentiality. All of the obtained data was kept secure at all times. The
names and any other identifiable information were omitted from the study. The eleven
pilots who participated in the study are delineated in Table 2.
Table 2. Study Demographics for Sample Population
Participants
Pilot 1
Pilot 2
Pilot 3
Pilot 4
Pilot 5
Pilot 6
Pilot 7
Pilot 8
Pilot 9
Pilot 10
Pilot 11

Profession
Military
Major Airline
Regional Carrier
Corporate
Corporate / CFI
Military
Major Airline
Major Airline
Military
CFI
Major Airline

Rating
Commercial
ATP
ATP
Commercial
ATP
Commercial
ATP
ATP
Commercial
Commercial
ATP

Each of the female pilot’s interviewed for this study relayed their journey into
aviation, and each of their stories was vastly different. A brief background of each
interviewed pilot is included below.
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Pilot 1 grew up in a family of addicts, poor and left alone much of the time while
her parents worked, dreaming of the day she could escape her situation and make a new
life for herself. She struggled with severe dyslexia in elementary and middle school. But
inspired by the movie Pearl Harbor, in which character with severe dyslexia becomes a
pilot, her future changed.
Pilot 2 grew up riding her bike to the airport every Sunday with her father and
sister to have breakfast and watch the airplanes. A field trip to an airport in elementary
school sealed the deal.
Pilot 3 grew up around aviation. Her uncle, grandfather, and father were all
pilots, and she spent a great deal of her childhood in and around airplanes.
Pilot 4, who lived near an airport, would watch airplanes take off and land. One
day, she even witnessed an airplane crash in her front yard. Years later as an adult, she
struck up a conversation with another woman at a bar, relaying her childhood crash story.
That woman happened to be a pilot.
Pilot 5 grew up with an alcoholic mother and was never exposed to aviation. But
at age 16, she went on a blind date, with a man who would eventually become her
husband. For that first date, they went flying.
Pilot 6 was born into an aviation family and wanted to become a pilot since she
was “a tiny human”. The economic crash and downturn of the airlines during the 2000’s
delayed her path to the flight deck, but only for a short time.
Pilot 7 would lay on the roof of her family car with her father as a child and look
at the stars. In college, she tried skydiving, and fell in love with aviation. After jumping

73

from a plane piloted by a female, she went home and told her parents she was changing
majors. She wanted to be a pilot.
Pilot 8 participated in a Young Eagles flight as a young girl and was hooked.
Earning her private pilot’s license in high school, she eventually went on to college at
Embry Riddle and became captain of their flight team.
Pilot 9 decided as a young girl that she wanted to be an astronaut, after seeing the
Space Shuttle Challenger disaster. It wasn’t until after going to Space Camp and
participating in the follow-on program “Aviation Challenge”, that she refined her career
aspirations to “Shuttle Pilot”.
Pilot 10 spent family vacations as a child watching the Blue Angels perform on
the beaches of Pensacola, Florida. Academically gifted, she was pushed towards an
engineering career by her parents and teachers. Participation in Civil Air Patrol earned
her multiple aviation ratings, and her career eventually settled in Engineering...with a side
of Flight Instruction.
As a young African American girl, Pilot 11 credits her mother, a flight attendant,
with encouraging her to break through aviation norms, and to become a pilot.
Presentation and Analysis of Data
In order to answer the research questions, over ten hours of interviews with
eleven professional female pilots were conducted. After thoroughly analyzing the
collected data, the information was coded into emergent themes. Data was further sorted
into themes that were supported by the literature and fit into the gender schema
conceptual framework. The themes fit into three major categories related to exposure,
influence and personality. The major themes and subthemes identified during this study
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are presented in Table 3.
Table 3. Themes, Frequency Counts, and Sources
Theme

Frequency

Sources
(N = 11)

Exposure
Participation in a significant aviation event
Participation in relevant extracurricular activities
Access to someone employed in aviation
Age of exposure
Lack of immediate connection
Geographic location relevant to aviation
Childhood travel via commercial airliner

113
79
39
38
17
15
13

10
9
6
11
5
6
9

Influence
Impact of parents
Impact of teachers
Absence of discouragement
Gender relevant impact of mothers
Influenced by media
Impact of guidance counselors

113
49
25
21
21
17

10
10
10
8
5
7

Personality
Gender relevant self-identity
Lack of self confidence
Desire for service-based career
Goal focused
Desire for hands on education

25
21
20
17
12

10
10
7
5
5

Research Question 1
What do female pilots perceive as the most important social factors that sparked
their interest to pursue a career in aviation?
Coding of pilot interviews resulted in 3 major themes, personality, influence, and
exposure. Each of these themes had associated subthemes with varying frequencies.
Exposure was coded with 6 subthemes including participation in a significant aviation
event, childhood travel via commercial airliner, geographic location relevant to aviation,
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access to someone employed in aviation, age relevant to exposure, and lack of immediate
connection. The total frequency for exposure related subthemes is 235. Influence was
coded with 4 subthemes, including impact of parents, gender relevance of mothers,
impact of media, and absence of discouragement. The total frequency for influencebased subthemes 180. Personality was coded with 2 subthemes including, gender
relevant self-identity, and self-motivation. The total frequency count for personalitybased subthemes is 42. Table 4 represents the number of themes, subthemes, and
frequencies related to social factors.
Table 4. Themes, Frequency Counts, and Sources for Social Factors
Theme

Frequency

Sources
(N = 11)

Exposure
Participation in a significant aviation event
Access to someone employed in aviation
Relevance to age
Lack of immediate connection
Geographic location relevant to aviation
Childhood travel via commercial airliner

113
39
38
17
15
13

10
6
11
5
6
9

Influence
Impact of parents
Absence of discouragement
Gender relevant impact of mothers
Impact of media

113
25
21
21

10
10
8
5

Personality
Gender relevant self-identity
Goal focused

25
17

10
5

Themes Related to Social Factors
Social Theme 1: Participation in a Significant Aviation Event.
Participants were asked questions during their semi-structured interviews to
highlight any social factors that they believed contributed to their eventual employment

76

in aviation. The first theme to be uncovered, with a frequency count of 113, was
exposure to aviation through an event. During interviews, 10 of 11 pilots provided their
experiences to support this theme.
Pilot 1 specifically remembers having a wooden airplane, made by her brother,
hanging over her bed when she was a young child. She also went on a helicopter ride in
kindergarten. Pilot 1 recalls
My parents paid for me, at a county fair. to go up in a helicopter when I was in
2nd or 3rd grade probably. I still remember that. I still remember them pointing
out my house to me. Actually, I was younger than that because we moved to
Texas in 2nd grade, so I was probably in kindergarten.
She further recalled “I remember it was loud, and it didn't last that long, but I
thought it was pretty cool.” Pilot 2 also discussed a memorable aviation event from her
childhood:
I only remember two field trips from when I was in elementary school. One was
natural history museum; I don't know why. But the other one was the airport that
we went out to, and PSA was there, and they had little smiley face airplanes. I
always remembered that field trip.
Pilot 8 also supported this theme after recalling a Young Eagles flight that she
took when she was 8 years old. She shared her memories of how the Young Eagles pilot
made the experience impactful.
I was hooked. He made me feel like I actually took off, which I now know never
did. I didn't take off, but he made me feel like I did. I had my hands on the
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controls following him. He had his hands off of some point in the flight and I was
flying and I just fell in love with it. But after that, that was it for me.
Pilot 10 had opportunities to fly multiple times as a member of Civil Air Patrol.
My first flight was, through CAP during an orientation ride. She later states, I got
a lot out of CAP, as a kid. They started to teach me to fly. I got to go down to
Cape Canaveral to their space command from their orientation course and learn
about, you know, the air force space command and satellites and we get to watch
the, Delta four rocket launch at 4:00 AM one morning while we were there and it
was carrying the Mars Lander. So that was cool.
Pilot 11 attended a flight camp for youth called Black Pilots of America Summer Flight
Academy.
For some pilots, attending an airshow was significant. Pilot 8 was brought to an
airshow with a neighbor when she was six or seven years old. Pilot 6 recalls family trips
to the world’s biggest airshow in Oshkosh, Wisconsin:
Oshkosh is the be all end all. My whole family goes…. we all go, we pay a
farmer months in advance to stake out our area where we put all of our tents and
campers and stuff. It's a huge thing. It wasn't that big when I was younger, but we
definitely went and it had like a, a big impact on me.
Pilot 10 also discussed her experience as a child attending an airshow in Florida.
I remember I was really young. I was probably seven or eight and the Blue Angels
are flying and there are, I don't remember exactly how many, C-130’s, C-17’s all
staged out there, your normal air show, static displays, come, tour the airplane, do
all the fun stuff. And so that started really early on.
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Social Theme 2: Access to Someone Employed in Aviation
The theme of being influenced by someone employed in aviation was reported by
6 of 11 pilots. For a few pilots, the introduction to flying may have started in the womb
as they were born into a family of aviators. For others, the exposure was much less
familiar. This theme emerged from the data with a frequency count of 39, and is included
in the following responses,
Pilot 6 comes from an extended family of aviators with her father, brothers, cousins
all employed in the industry. She states, “When I was really little, I wanted to be a pilot
and so like first grade I wore my dad's like super oversize sport coat from work cause he
works for Northwest at the time.”
Family impact was also significant for Pilot 3 with an uncle flying for a major
carrier, and a grandfather who owned an airplane and was a flight instructor. Pilot 3
states, “We have pictures of me like probably four or five years old, like sitting in our
living room, reading, Flying Magazine”. Pilot 3 recalls having career discussions with
her parents. She discusses “I remember my dad saying, well, do you think you would
like to fly? Do you want to be a pilot?” She further elaborates of her family encouraging
shortly after she was old enough to ger her pilots license. She remembers,
My uncle, who's with Delta now, you know, said at the time, why doesn't she take
some flying lessons and you know, she can, she can get a private and see if she
likes it. And, so I started flying with him, the summer after I got my driver's
license and then when my grandpa got his CFI, he was the one that signed me off
for solo and for my check ride.
She later continues
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I think I was sort of always exposed to it. Like, we'd go up and help wash the
airplanes at the hanger and you know, we'd go, we didn't go places a lot, but I
mean I flew with my grandpa sometimes and my dad, uncles. I was exposed to it
and got it. And it didn't, seem that weird to me because I had kind of grown up
with it. It seemed like it was a possible career path because I knew people who
did it.
Pilot 4 recalls being taken flying when she was a child by a friend of her fathers. She
remembers,
One of my dad's really close friends. Um, his name was Blaine and he worked for
an aerospace engineer company, and he had his own Bonanza, so I was able to go
up a couple of times when I was young.
Pilot 10 recalls being around various customers involved in aviation at her parent’s
lawnmower repair shop. She recalls, “A closer family friend...he had flown helicopters
for Air America and Vietnam. He was one of those that he would drop off something
every now and then for me to kind of encourage me to, you know, to pursue aviation.”
She also recalls of other customers,
They figure out that I'm interested in flying and interested in airplanes. And some
of them, they randomly drop things off, so I had a VHS, a set of tapes, course,
ground school, VHS tapes dropped off one day. Somebody else dropped off a
flight computer. Just little things to kind of help push me towards, towards flying.
That was really cool. It's really cool to look back on.”
Pilot 11 also discussed being introduced to aviation by a family member.
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My interest in aviation came solely from my mother. She was a flight attendant
for USAir and I loved everything about what she did. I would travel with her on
my school breaks and later in high school, I would go to work with her during the
summers.
Pilot 11 also acknowledges that for her, “what inspired me was not in a classroom or
class core related…it was simply being exposed thanks to my mother and her career.”
Social Theme 3: Relevance to Age
Another theme to emerge during interviews, was the pilots age at the time of
exposure. For this theme all 11 pilots reported a specific or best estimated age when an
event occurred. Of these individual exposure themed events, 79% occurred during
elementary school or earlier, 10% occurred during middle school, and 11% occurred in
high school or later. See Figure 7.
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Figure 7. Age at exposure to aviation event.
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Social Theme 4: Childhood Travel via Commercial Airline
The second theme to emerge from the interview data with a frequency count of
13, was childhood exposure to aviation via a commercial airline trip. A total of 9 of the
11 pilots support this theme. Some pilots, whose parents were employed in the industry,
flew frequently, while others may have just flown once. The responses from some
participants relevant to this theme included the following:
Pilot 6, whose father was a pilot for both Northwest and Delta Airlines, flew very
frequently with her family. She recalls:
My first memories are of being on commercial flights. We would go to and from
Milwaukee quite often cause my dad's parents live in Lake Geneva. I wish they'd
kept a log of how much I flew when I was little cause I'm sure it's a lot.
She also remembers
When I was in third grade, another part with the traveling and like my dad and I
traveled all the time, he would take me because I was like a pet rock basically.
He'd bring me with on all these trips with them. Cause this was back when you
could put kids in the jumpseat before 9/11.
Pilot 8 also recalls traveling as a child. She notes, “I remember, I have a very,
vivid memory of me going to, we're going to Colorado to visit my uncle and it was a
wide open flight and playing with a baby doll and making sure she was strapped in for
landing.” Pilot 9 further adds to this theme by noting, “We did do some flying a little bit
and it looks so expensive back then, but I remember we'd get all dressed up on our
Sunday clothes.” Pilot 7 remembers flying alone at nine years old to her grandmother’s
house stating “Yeah, it was pretty, pretty memorable. I remember the flight attendant
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busting over me cause I had a broken leg.” Pilot 11 provided an example of her
commercial flying experiences with her mother, who was a flight attendant, by stating
“When I was in high school I would go to work with her and travel to New York (the
USAir Shuttle…from DCA) for breakfast, Boston for lunch and back to NYC for
shopping…it was wonderful!” The sole pilot who did not fly commercially as a child
referenced her father’s fear of flying.
Social Theme 5: Geographic Location Relevant to Aviation
The theme of location emerged from the data with a frequency count of 15 and
responses from 6 of the 11 participants. The pilots recalled the following examples in
support of this theme:
Pilot 3 recalls spending time with her family at a local airport near their home.
She states, “Forest Lake was where my grandpa kept the airplanes and so I have spent a
lot of time there.” Pilot 7 remembers “I grew up about a mile South of, uh, a small, uh,
general aviation airport. So we would drive by it, you know, planes to fly over our house
all the time.” Pilot 10 also grew up hearing the sound of airplanes stating,
The departure route for the airport actually came over my house growing up.
Which was kind of cool. So, it'd be late at night. You'd be kind of going off to
sleep and you just hear the jets come over and they were still fairly low at that
point. I mean it was pretty much daily.
Pilot 4 shared that she lived near an airport as a young child, which also had a duck pond.
She recalls,
My mom would take me up to the airport and they had a really, really big duck
pond, um, just to the left of the runway that you could go out and feed the ducks
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and stuff. And so we would watch the airplanes take off and land. And it was just
a really special thing for her and I to do.
Pilot 2 reports regular Sunday bike rides with her family to a local airport during her
childhood
Yeah, in elementary school we lived, I don't even know how far it was, but it was
in Ontario, California, but it wasn't the Ontario airport. So I don't know how far,
but we would ride our bikes, my sister and my dad and I, while my mom slept,
would ride bikes down there and have breakfast.
Social Theme 6: Lack of Immediate Connection
The theme of lack of connection of events to a future career was also evident
during interviews. Even when exposed to an aviation event, 5 of 11 pilots reported with a
frequency of 17, not immediately connecting the exposure to a future career. Pilot 1
recalls of the airplane hanging above her bed as a child, “I don't remember having the
drive to be a pilot really young, but I do remember the airplane. She later recalls of her
helicopter ride, “I don't remember thinking like, wow, I want to do this when I grow up. I
was just like, oh that was cool.” Pilot 2 states “If you were to ask me if I ever thought
about growing up flying, I would be like, no, it's just something that just kind of
happened." Pilot 5 states of aviation, “So it was not a childhood dream. I never had much
exposure as a child.” Pilot 10 recalls “I wasn't planning on turning it into a career.” She
later continues “I was interested in aviation as a child, but there was nothing really in
elementary school that screamed airplanes and flying.”
Pilot 6 explains this by stating,

84

I was like a lot of girl scout troops there. This could be interesting five years from
now, something that I went to that was actually really cool. And then they're like,
I'm going to Google that. And then they'll stumble onto a Women in Aviation
page and then they'll stumble onto their scholarship page and then all of a sudden,
they're, out at a little FBO getting their PPL. And it's just like, it's a start to the
path.
Social Theme 7: Impact of Parents
In line with the literature, the most report theme, with a frequency count of 113,
was the influence of parents in their daughter’s childhood career aspirations. The pilots
frequently noted that their parents did not limit their career aspirations based on
traditional gender roles, but rather encouraged them to be whatever they wanted to be.
During interviews, 10 of 11 pilots provided their experiences to support this theme.
Pilot 6 states of her parents, “They always encouraged, they were all very
encouraging of like, do whatever you want to do”. Pilot 2 remembers her parents saying,
“You just do whatever you want." She also recalls her dad telling her, "You can do
whatever you want, just do the best to your ability if you're going to do it." Pilot 5
remembers “My dad was a highway engineer and he told me all along that I could do
anything I wanted to do.” Pilot 8 states “From eight years on, I told my parents that I'm
going to be a pilot. They were all for it. So they encouraged me to keep up with my
dream.” She also adds “And they were always there to help me out”. Pilot 9 believes “I
think my parents did a good job of making us think that we could do anything we
wanted.” Pilot 7 recalls “I don't really as a child, being directed one way or the other, the
only thing I could say that I can recall is my dad always told me I could be anything I
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wanted to be”. Pilot 4 recalls of her mother “She was always excited for me. And, and
anything that I wanted to do.” Pilot 10 states “They wanted me to do what I wanted, if
that's what I really wanted, but they didn't want me to be disappointed.” Pilot 11 states of
her parents, “They were behind me all the way!” She also states, “My mother, father and
step-dad always encouraged me to thrive and go for my dreams.” Pilot 11 later states that
her mother, “Changed my life with being so open to me wanting to do something girls
did not do often, especially young African American girls.”
The researcher noted that while mothers were included in general statements of
supportive parenting, fathers were most often cited in specific examples of positive
childhood memories.

The pilots offered the following insights and examples. Pilot 7

remembers about her father “I can remember as a kid, we'd go out and lay on the top of
the station wagon at night and look at the stars who has binocular, you know, and talk
about the stars.” Pilot 2 states “One thing was, my dad was like, ‘You can do whatever
you want, just do the best to your ability if you're going to do it’." She also recalls her
father brining her to the airport. She states, “We would ride our bikes, my sister and my
dad and I, while my mom slept, would ride bikes down there and have breakfast.” Pilot 5
states “My dad was a highway engineer and he told me all along that I could do anything
I wanted to do.”
Pilot 6 recalls “I worshiped the ground my dad walked on when I was little, so I
was like, yes, I want to be just like him because he's living his best life.” She also
recalled, “My dad read to me every night from, I'm pretty sure when I was an infant, like
there's pictures of him reading to me.” In relation, Pilot 6 states “And whenever he was
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on a trip, mom would, but I don't remember her reading to me. Like I know she did, but I
don't remember it.”
Pilot 10 also recalls specific memories with her father. She states, “My dad took
us to air shows.” She also notes that her dad “Loved reading about military aviation and
aviation in general. So that kind of sparked my, ‘airplanes are interesting’ and military
aviation especially.
Social Theme 8: Gender Relevant Impact of Mothers
Many of the female pilot’s interviewed report the gender relevant impacts of their
mothers. Some mothers were reported to display non-traditional personality traits or
were employed in non-traditional career paths. This theme emerged from the data with a
frequency count of 21 responses from 8 of the 11 participants. The pilots expressed the
following information in support of this theme.
Pilot 1 reports that her mother worked in construction. She also notes, “My mom
is not a feminine person, and she's the only female in my family.” Pilot 3, whose mother
was not employed, recalls her mother stating “I never had a career. I kind of wished that I
had, watching women work now.” Pilot 5, whose mother was a deputy sheriff,
recognizes of her mother’s employment, “This would have been late '40s early '50s.
Having a female deputy sheriff was a very abnormal situation, way back then.” Pilot 6’s
mother was working on her pilot’s license but stopped after a flight instructor and her
parents discouraged her. Pilot 6 reports, “My mom actually also wanted to go into
aviation, and she was up at Wynonna, and was working on a private pilot's license.
However, she was told ‘you'll never get a job in the industry’ and eventually went to
work for Microsoft.” Pilot 9, whose mother was a homemaker, highlights the work ethic
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of her mother and her apparent disappointment at not entering the workforce. Pilot 9
recalls,
My mom, she was a really smart woman. She graduated college in three years
instead of four, and she was going to work on her master's degree. And then she
met my dad as they moved around and....she couldn't finish her degree. But I
remember as a kid when we would do something that would irritate her really
bad, she would look at us and say, you savage and ungrateful children. If I hadn't
had you, I could have been something.
Pilot 7’s mother worked in the family petrochemical company. Pilot 10’s mother worked
in the family lawnmower repair shop. Pilot 11’s mother was a flight attendant at a major
airline and recalls her mother stated “I could not be a flight attendant, and that my only
option was to be a pilot. So, I trusted her advice and chose to believe in myself.”
Social Theme 9: Absence of Discouragement
The next theme to emerge from the interview data with a frequency count of 25,
was the overall lack of discouragement reported in becoming a pilot. This theme
reported by 10 out of 11 pilots. The responses from participants relevant to this theme
included the following:
Pilot 1 reports “I was actually fairly supported by the people that I was around”.
Pilot 3 recalls, “I don't think there was anyone that said, you can't do that”. Pilot 5 states
“There were a few, but I had more supporters than I had detractors. I'm not trying to be a
feminist and I didn't have an agenda, if that makes sense. I had a goal.” Pilot 6 recalls
about wanting to become a pilot, ‘I’ve never encountered somebody who was like going
out of their way to harass me.”
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Pilot 7 states “I can't honestly ever remember anybody actively discouraging me. I
don't remember recall any active, people raising barriers and telling me I couldn't do it or
no, you can't have this job.” She later recalls the rarity of being a woman flight instructor,
“I wasn't even aware of that at the time. I had no clue. Everybody just accepted it. We
were just there. And we were doing it.” She recalls one unique story from her early
flying days, “I was a flight engineer on the 727 and I was flying with a black captain, a
black male captain. And I had been out in the boarding area for something I don't know
what. And then I came back to the airplane, and then he went out there, and he was doing
something or talking to passengers. Then he came back on the airplane. He goes, ‘well,
that's a first’. And I, I'm like, ‘what’? And he goes, ‘they were more interested in you as a
female pilot than they were in me as a black pilot’”.
Pilot 8 remembers “I don't think there's really any time that everybody was like,
no, you can't become a pilot or anything like that.” Pilot 9 recalls working at an airport
when she was younger,
I did work at a flight line and some old guy pulls up in a 182 and, and I go out
there and I said, Hey, yeah, I'll take your fuel order. And he looked at me and
said, I didn’t think they would let a woman fuel an airplane. And walked away. I
was like, whatever old man. That kind of stuck with me. But I think everyone
else has been pretty encouraging.
Pilot 10 “I haven't yet hit any obvious discrimination based on the fact that I am a woman
in aviation, or even in engineering.”
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Social Theme 10: Impact of Media
The next theme to be uncovered was the influence of specific media (books,
movies, television) by either portraying aviation or women in non-traditional roles during
the pilot’s childhood. The data supported this theme with a frequency count of 21
responses from 5 of the 11 participants.
For one pilot, seeing the movie “Pearl Harbor” at the age of 10 was her catalyst,
but for a very unique reason. Pilot 1 was severally dyslexic as a child. However, one of
the pilots in Pearl Harbor was portrayed as being severely dyslexic. Pilot 1 states “I saw
the main character of the movie who is severely dyslexic be a pilot in the military. I was
like, holy crap, I can do that”. She later adds, “Even though it's a fictional story, I was 10.
I didn't get that, you know?” The words of a teacher solidified the possibility for her
announcing "If anybody can do it, it's you,".
Pilot 5 remembers,
There was a motorcross movie that came on and it was an all boys sport. And this,
family had a girl and a boy. The boy was supposed to race and he broke his leg.
Well, the girl decided to race, she chopped off all her hair and look like him. And
she went and raced and actually won. Well come to find out, you know, it was a
girl, right. And everybody was appalled that this girl could win this, motocross
race. And you know, I grew up watching that kind of stuff.
Pilot 6 recalls “I remember watching Star Wars and the minute it got to the X
wings and like all their aerial stuff, I went into the kitchen and told my dad, I want to be a
pilot.” Pilot 9 recalls, “One of my favorite movies is My Fair Lady with Audrey
Hepburn, about a woman that is helping improve herself and transform into something
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else. So if it does kind of make sense. She also remembers loving the TV show Wonder
Woman and recalls “one of my favorite pictures of me is me in my Wonder Woman
costume.” Pilot 10 remembers when she was young, “I liked the military aviation
movies. So the Top Guns. I remember watching Con Air when it first came out and
enjoyed it. Air Force One, pretty much if it had an airplane in it, I was interested in
watching it.”
Social Theme 11: Gender Relevant Self-Identity
The next theme to be uncovered, with a frequency count of 25, was perception of
gender relevance to self-identity. Related to this theme, 10 of 11 pilots interviewed
claimed to identify as a “tomboy” in their youth, to varying degrees. This theme is
supported by responses from the following pilots,
Pilot 2 recalls that she was “I guess, tomboyish. My dad had wanted a boy and
had two girls”. Pilot 4 states that she was a “total tomboy....A big, a big old tomboy”.
Pilot 7 states that she was “definitely a tomboy. Yeah, I had brothers and you know, we
roughed housed and we built forts.” Pilot 5 remembers,
Back to being a child with my dad. I remember helping him when he would try to
do something on the car. He liked shingles on our house, and I had a glue pot and
I had to get up there and glue down every single shingle. Gluing down shingles is
not a girly thing, but it needed to be done and I could do it. So, I did it.
Pilot 6 also supports this theme by joking that she was a,
Huge tomboy. My poor mother, she had boys too. She wanted a girly girl so bad
and she enrolled me in ballet when I was seven as like a last ditch attempt because
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at this point I like, my idol was Indiana Jones and I only wanted to run around
with a BB gun, a dog and a cowboy hat. Like that was, that was what I wanted.
Pilot 8 recalls of her childhood that:
I was most definitely a tomboy. I would scream bloody murder when I was
younger if my mom would try putting a dress on me or anything. And only had
the Barbies because it came with the Barbie big wheel and I would race it down a
ramp, because my grandma was a little old school and didn’t believe that girls
should have toy cars to play with. So I had to make do with what I had. So I had
like a Barbie minivan that I just raced down the ramp and let it crash all day.
Pilot 9 recalls that,
I was kind of a tomboy growing up. It was just me and my brother and myself,
and we would just play with other kids in the neighborhood. And so we'd have all
the little Star Wars figures and we'd have galactic battles with Star Wars and GI
Joe figures in the yard.
Social Theme 12: Goal Focused
The next theme to be uncovered, with a frequency count of 17, was being goal
focused during childhood. The data supported this theme responses from 5 of the 11
participants and is included in the following responses.
Pilot 1 recalls meeting the other kids in her JROTC unit.
I met other kids that wanted to do something with their future and didn't want to
get arrested. It was kind of like I just found my people, just kind of stuck with that
and did everything I could to be around that and be with the instructors and be
with those kids.
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Pilot 3 “I've always been, I've always been very self like self-motivated. When I want to
do something I just kind of figured out how to make it happen.” Pilot 6 states, “I was
basically a pet rock, I was super self-sufficient, and I was like super imaginative, I was
able to entertain myself for hours”. She also states being aware of the fact that,
You're the sum of the five people you spend the majority of your time with. Like
if you're surrounding yourself with crappy friends and they're losers, you're going
to end up being a crappy friend and a loser because your good intentions will not
outweigh the group mentality if that's what you're surrounding yourself with.
Pilot 7 states “I had always been a good student. I never got, you know, was never gotten
any real trouble or anything like that”. Pilot 9 also supports this theme stating,
Because I always knew I wanted to fly, I was very focused on, on that and so
doing these other things would interfere with that. I didn't do it so I didn't go
drinking. I didn't go partying out. Well I couldn't go out past in any way. But you
only never did drugs. I never did that stuff because I knew that that would, that
was not going to get me to where I wanted to be.

Research Question 2
What do female pilots perceive as the most important educational experiences that
sparked their interest to pursue a career in aviation?
As described in the previous research question, the researcher collected and
analyzed data from 11 female pilots to elicit their perceptions of educational factors that
may have impacted their future decision to become a pilot. Coding of pilot interviews
resulted in 3 major themes, personality, influence, and exposure. Each of these themes
had associated subthemes with varying frequencies. Exposure was coded with 1 sub-
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theme, which was participation in relevant extracurricular activities. The total for the
exposure-based subtheme is 79. Influence was coded with 2 subthemes including impact
of teachers and impact of guidance counselors. The total influence-based frequency
count is 66. Personality was coded with 3 subthemes including desire for hands on
education, desire for service-based careers, and lack of confidence. The total frequency
count for personality is 53. Table 5 represents the number of themes, subthemes, and
respective frequencies related to educational factors.
Table 5. Themes, Frequency Counts, and Sources for Educational Factors
Theme

Frequency

Sources
(N = 11)

Exposure
Participation in relevant extracurricular activities

79

9

Influence
Impact of teachers
Impact of guidance counselors

49
17

10
7

Personality
Desire for hands on educational activities
Lack of self confidence
Desire for service-based career

12
21
20

5
10
7

Themes Relating to Educational Factors
Educational Theme 1: Participation in Relevant Extracurricular Activities
The next theme that emerged from the data, with a frequency count of 79, was
participation in relevant extracurricular activities. While all of the pilots were engaged in
some sort of extracurricular activity as children, 9 out of 11 pilots reported participating
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in what would traditionally be considered masculine activities. The following pilots
provided examples.
Pilot 1 participated in numerous ROTC events during middle and high school.
She recalls. being part of:
A physical fitness team, which they do physical fitness competitions. So I did
that, and it was running, sit ups, push ups, the normal PT test type stuff. But then
they would have obstacle courses that you would get timed on and stuff like that.
It was a lot of physical stuff.
Pilot 2 competed in rodeos. Pilot 3 participated in computer coding classes. Pilot 4
recalls,
I grew up in an environment where I was thrown into what could be categorized
as a, a male sport, you know, in karate. I was competing with boys and girls. I was
sparring girls and boys and um, you know, I guess for me, I just didn't really think
that I could not do anything.
Pilot 6 recalls secretly skipping the ballet class her mother had signed her up for.
It's a tiny town I could bike to and from my house to the studio. And then biking
past the archery range, I detoured. And a couple of weeks later they called my
mom and asked if she would like a refund because I hadn't been showing up. She
goes, what do you mean she hasn't been showing up? She followed me and
discovered that I had made friends with all the adults at the archery range and
they were teaching me how to shoot. So that was when she gave up. She went
home, she bought me a tiny little bow that fit me.

95

Pilot 7 was a skydiver. Pilot 8 recalls joining the drum line in middle school stating, “It
was me and seven guys for the next 10 years.” Pilot 9 states,
I had Girl Scout badges that you had to do, or you could do an auto mechanics
badge or different things like that. And I would do all those. I would say, hey dad
you need to show me how to do this. He would take me in the garage and show
me how to change the oil, show me how to use power tools.
Pilot 10 constructed and painted community theater sets.
Many of the pilots also reported participating in aviation focused extracurricular
activities as a child. Pilot 6 references her mother, “My mom was our troop leader. She
took us to Flying Cloud a couple times and those were always my favorite.” Pilot 8
participated in Aviation Career Education (ACE), a camp that exposes youth to different
career fields in aviation.
Pilot 9 was in Civil Air Patrol. She also was able to participate in Space Camp in
Alabama. She remembers
Space Academy is space camp but for junior high kids. Oh yeah, I did that
Huntsville on summer. That was totally awesome. And that's, that's what I
decided. I don't want to be an astronaut. I actually want to be a shuttle pilot. That
was the difference. Cause I realized after doing that I was like, Oh that's not to
terrifying scientist, but it does not seem to fun. I think I want to fractionally fly
the shuttle. So I think that would be way more fun.
Pilot 10 was also in CAP and recalls “They said, okay, here's an airplane, here's a
flight instructor, let's go fly”. Pilot 11 participated in a flight camp for youth called
Black Pilots of America Summer Flight Academy.
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Educational Theme 2: Impact of Teachers
While almost every pilot reported on a favorite teacher during interviews, a theme
with a frequency of 49 related to the role of teachers in the development of selfconfidence was revealed. This was especially evident in the pilots who had struggled
with various learning disabilities when they were young. Ten of 11 pilots provided
specific insights and data to support this theme.
Pilot 1, who suffered from severe dyslexia, recalls of one of her elementary
school teachers, “I don't remember why I loved her so much. I just remember that she
was awesome, and she was the only person that didn't make me want to cry when I came
to school.” Pilot 4, who had a speech impediment, recalls of one of her teachers, “She
made me feel confident and I think, and in middle school it's really difficult to find that
confidence when you're comparing yourself to so many other people.” Pilot 4 also
reports a memorable event during kindergarten after she didn’t have a costume for
Halloween parade at her school.
So, my kindergarten teacher made a huge impact on me. Because of all the things
going on in my parent's life, my dad didn't think to send me to school in a
Halloween costume. So my, kindergarten teacher, Ms. Holder, cut out a Brown
paper from the grocery store that she had...... and I became the paper bag princess.
So little did I know that there was actually a book already written called the paper
bag princess. So she read that in class that day and it made me feel so special and
I was able to walk around in my paper sack with confidence as the paper bag
princess.
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Pilot 10 remembers being pushed to the STEM careers early in life. She states, “I had
teachers that said, Oh, you're making a hundred and fives on your math tests and you
understand physics and, you should really go be a scientist or an engineer,”
Pilot 11 recalled a teacher who:
Always spoke about living your dreams, believing in yourself and creating your
future. Not leaving life to chance, but truly making your desires a reality. Oddly
enough she was my biology teacher, but I gained more from her class than any
other. The power to know you are capable and enough, was a game changer.
Two teacher’s encouragement led directly to aviation. Pilot 1, after deciding she
wanted to be a pilot, reported bringing up the topic with her ROTC teacher, who was a
former Army helicopter pilot. She states “I was in special education classes growing up.
So through elementary and middle school, I'm sure that anybody that I told I was going to
be a pilot was just like, ‘Sure you are, sweetheart’." However, Pilot 1 recalls her ROTC
teacher stating, "’If anybody can do it, it's you’, because he's a very, very supportive
man.”
Pilot 6 remembers being pushed to aviation by one instructor advising her:
I think you should go into aviation. Everything you write about is flying. Like it's
flying and traveling related. And she's like, it's ridiculous for you to not go pursue
this and goes, even if it's just like for fun, she's like, you need to go pursue it. Um,
and so she was probably like the biggest influencer into like nudging me towards
aviation.
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Pilot 6 also states of her teachers, “They all encouraged, they were all very encouraging
of like, do whatever you want to do. Like, we had hit the age finally, right. It was like the
90s and two thousands where it was girls were being encouraged to actually go do stuff.”
Educational Theme 3: Impact of Guidance Counselors
A theme relating to the impact of guidance counselors was reported by 7 of 11
pilots, with a frequency of 17. None of the pilots interviewed reported positive or
encouraging experiences with guidance counselors. The impacts reported in the
following responses included an overall lack of engagement with a guidance counselor,
or a negative interaction.
Pilot 2 recalls of her guidance counselor after expressing her desire to be a pilot,
“He told me I should not do that because it's too hard for women; that I should do
something else.”
Pilot 3 states never interacting with her guidance counselor stating,
I don't even think I ever met with a guidance counselor. Like White Bear has 700
students in my graduating class, like if you weren't, if the wheels weren't falling
off your bus, they didn't even know your name.
Pilot 4 recalls similar lack of interaction
I had a period where I was an aide for the counselors office, so I would run the
errands and stuff and every now and then I'd go in and sit down and we would,
you know, kind of talk about, you know, career paths and stuff. But it wasn't ever
an in-depth conversation. It was just kind of, I don't really remember having a
conversation that I thought was impactful enough to help me decide what I
wanted to do.
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Pilot 6 reports
My guidance counselors in high school, my guidance counselors in college were
all equally terrible. Like I didn't go to my guidance counselors for anything. I
went to my professors and my professors, my teachers that I liked for things. So
in high school there were two of them, I don't remember their names, but they
were just like very like, Oh you need to apply to these colleges. Like you need to
have a safety net and you need to check these boxes. And it wasn't a, what are you
actually interested in? And even when I was in high school, I was very prescribed
to me.
Pilot 9 remembers her guidance counselor trying to talk her out of enrolling in an
affiliated school’s airframe and powerplant (A&P) classes when she was in high school.
She recalls,
I had one high school counselor. So my high school had an affiliation with one of
the technical high schools with not necessarily an A&P program, but it's airframe
and powerplant mechanic sort of stuff. It was like, well, I want to go do that class.
And the school counselor was like, you can't go do that cause you, you'll never be
able to get into a good college.
Pilot 10 states that even though she was interested in aviation, interaction with her
guidance counselor “Was always in the scope of, you know, well, you're still going to go
to college to be an engineer.” Pilot 11 states that she was discouraged from becoming a
pilot by her guidance counselor.
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Educational Theme 4: Desire for “Hands on” Educational Activities
The next theme, with a frequency of 12, indicated that 5 of 11 pilots noted being
especially motivated in school by hands on activities. Pilot 2 reports that in school, “I was
more of a hands-on person.” Pilot 3 remembers one of her favorite teachers having the
class build catapults, and another teacher having the class raise butterflies. Pilot 6 recalls
“I did terrible when we were doing like bookwork. But as soon as he started doing labs in
like fifth grade through end of high school, I was just like on it. Like I understand it. It
makes sense now.” She also recalls wanting to do more hand on activities but being told
she couldn’t. Pilot 6 states “I just remember so many times, I wanted to build something
or do something. But I so often was crushed. Like they were like, no, no, no, that's, we
can't do that.” The need for hands on activities comes up again when asking about an
alternative career. She states, “I need to do something where I'm active and like having
to actually like use my hands and do stuff.”
Pilot 9 recalls her favorite class was science because “We do it and then a lot of
experiments and we bumped and burners and actually physically seeing stuff and the
growing of the peas and you know, cross-breeding them. That is definitely, I think just a
lot of hands on science.” Pilot 10 also supports this theme noting, “I really appreciate
being able to grow up doing was being very hands on at the lawnmower shop” adding
“So we learned, you know, how to use tools and how to work on things and how to build
things pretty early on whether we wanted to or not.” She continues, “I was, you know,
out back with a, with a welder and a bunch of scrap metal and I was making little metal
airplanes.”
Educational Theme 5: Desire for Service Based Career
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Consistent with the literature reflecting girls/young women being interested in
“helping people”, 7 of 11 pilots reported being interested in some sort of service career
when they were young. This theme is reported with a frequency of 20 and supported in
reflections from the following pilots.
Pilot 1 stated she wanted to be employed as a, “PA for sure. Something medical”.
Pilot 2 recalls that she wanted to be an archeologist or a veterinarian. She also stated, “I
like helping people.” Pilot 4 considered becoming a physical therapist when she was
young. Pilot 5 stated she wanted to go to medical school as a child. Pilot 8 wanted to be a
pilot, but specifically, a missionary pilot. Pilot 7 reports that as a child, she was
interested in a career in anthropology. Pilot 10 was interested in becoming an astronaut.
an astronomer, a veterinarian, or a zookeeper.
Educational Theme 6: Lack of Self Confidence
The next theme to be uncovered, was the report of lack of self-confidence in
childhood education. This theme was supported by 10 of 11 pilots and had a frequency
of 21. Even when academically successful, many of the pilots reported themselves as just
“average”. Reports of being “above average” were often given with disqualifiers, such as
“I guess”, or “I was told”. Only 1 pilot directly stated she was “above average”. The
following includes participants’ responses that contributed to the development of this
theme.
Pilot 1 always felt that she was “Below Average. All I knew was that stuff that
made sense to other people didn't make sense to me.” Pilot 3 states, “I was always told I
was smart, but I kind of felt average.” Pilot 7 states “I was always told I was smart.”
Pilot 8 also acknowledges that she was “I guess just average. Pilot 9 states “Would say it
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was a little bit smarter than average. I'm definitely not the smartest kid in the room.” She
reflects that “That's something that women in general, we do. We don't like to do
anything unless we know who we're going to succeed. She continues,
Boys aren't held to the same standards of perfection necessarily. They're
encouraged to just go ahead and like, I'll just do it. I don't care. Just do it. And
girls when we're told that you need to do it perfect. And, so I think we're less,
we're just less willing to put ourselves out there and to try, even if you don't think
are going to succeed. We are just less willing to try it because we are scared of
failure.
Pilot 5 further expands on this theme noting, “If you're female, your confidence
level is going to be somewhere between five and zero. If you're a male, your confidence
levels is going to be somewhere between five and 10.” Pilot 6, reflecting on her
perceived academic success states, “I consider myself average because like that's the
internal voice that I live with and like, it never goes away.” She adds,
In high school, there was always just that underlying like you're not good enough.
You're not gonna get into the college. You're mediocre, you're gonna be stuck
being mediocre. And then I got into the good college, I got the full ride
scholarship and I was like, well that was a lucky, that was a lucky break.
Pilot 6 further states,
Girls are just like naturally a little quieter and a little easier to contain right? They
just want to learn and do the right thing. Girls will sit there and they'll knock out
all their stuff and they'll be quiet and they'll be all behaved and they get praised for
their goodness and like being good, where or as boys who are like super

103

rambunctious and don't want to sit down and run around, they're told to sit down
and try harder repeatedly throughout like their entire elementary, middle school
days. So all of a sudden you start getting to high school and you have all these girls
whose stuff was coming really easily to and you start getting to high school and
you start encountering hard stuff like AP chem, AP bio, AP physics, calculus and
the girls are like, Oh I just must not be good at this. And so they shy away from it.
Pilot 11 reveals of her struggles with self-confidence as “internally there was fear
(there are no African American female pilots…who do you think you are?), doubt (can
you do this?).
Summary
This chapter focused on the data and the findings regarding the social and
education factors that influence a girl or young women to want to become a pilot. By
conducting semi-structured interviews with 11 female pilots, the researcher noted several
themes that emerged from the data. The most common themes related to social factors
included participation in an aviation event, parental encouragement, and access to
someone employed in aviation. The most common themes related to educational factors
included participation in extracurricular activities and the impact of teachers.
Chapter V will discuss the findings of this chapter in further detail. It includes
major findings, unexpected findings, conclusions, implications for action, and
recommendations for future research. The chapter will conclude with remarks and
reflections from the researcher.
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CHAPTER V: FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS
Purpose Statement
The purpose of this phenomenological study is to identify and describe the
educational and social experiences that sparked the interest of female pilots as young
women to pursue a career in aviation.
Research Questions
The following research questions were used to guide this study:
1. What do female pilots perceive as the most important social experiences
that sparked their interest to pursue a career in aviation?
2. What do female pilots perceive as the most important educational
experiences that sparked their interest to pursue a career in aviation?
Methodology
This qualitative phenomenological study explored the lived experiences of
professional female pilots. The researcher conducted semi structured interviews with 11
professional female pilots who hold either a commercial or airline transport pilots license.
The interviews were conducted either via telephone or at locations selected by the
participants during the months of December 2019 through February 2020. The
interviews were recorded using the Rev Recorder App and professional transcripts were
prepared by Rev. The transcribed data was then coded using the software program
NVivo.
Population
The population for this study consists of female aviation pilots in the United
States. According to a 2018 census by the Federal Aviation Administration, there are
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46,694 total women pilots in the United States holding either a student, sport,
recreational, private, commercial, or Airline Transport Pilot (ATP) license (FAA, 2018).
The target population for this study focused specifically on female pilots who have
obtained either a commercial pilot’s license or an airline transport pilots license. Either of
these licensees are required by the Federal Aviation Administration to fly passengers, or
an airplane for hire.
Sample
A sample of 11 female pilots was selected to participate in the study. The sample
of female pilots was determined using convenience sampling, with a total of 5
Commercial and 6 ATP rated female pilots selected for interview. Participants were
obtained through a posting on the Facebook group “Female Aviators Sticking Together”
(F.A.S.T.), a group consisting of professional female aviators. Participants who
volunteered for the study, and met the study’s sample criteria, were contacted by email or
Facebook Messenger to secure participation, and to schedule the interview. One local
participant was interviewed in person, while the rest were interviewed via telephone.
Major Findings
This research study explored the lived experiences of 11 professional women
pilots and their perceptions of the social and educational factors that sparked their interest
to pursue a career in aviation. The study identified three major themes, and eighteen
subthemes surrounding the social and educational factors that influence a girl to look to
the sky for her future career. The findings are presented in this section in relationship to
the research questions.
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Summary of Findings Related to Research Question I
Research Question 1 asked: What do female pilots perceive as the most important
social experiences that sparked their interest to pursue a career in aviation?
Finding 1: Most Female Pilots Participated in an Aviation Event During Childhood
The findings from all data sources revealed that participating in an aviation event
as a child is a common factor in choosing aviation as a career field. Over 90% of the
study participants took part in a significant aviation event such as attending an airshow,
going on a school field trip to an airport, attending an aviation camp, or actually getting
to fly in an airplane or helicopter, as a child. Participating in aviation activities were
clearly memorable to participants and were often referenced with emotional phrases
including, “It had a big impact”, “I fell in love”, “I was hooked”, “I thought it was pretty
cool” and “I will always remember that”.
Numerous researchers blame the current shortage of female pilots to lack of
awareness or exposure (Lancia, 2017). Ann Mroz, the editor of Times Higher Education,
states “it’s hard to dream of being something you have never seen, or don’t know even
exists” (Chambers et al., 2018, p. x). The interviews found that by being exposed to
aviation at a young age, the pilots experienced awareness to the field, its potential career
paths, and opened the door to further curiosity.
Finding 2: Pilots had Unbiased Support From Their Parents
Consistent with the literature, 90% of the participants referenced having the
support of parents growing up. Furthermore, pilots expressed their parents were limitless
in their encouragement of future goals. Pilots reported that their parents encouraged them
to pursue any career they were interested in, with multiple pilots reporting their parents
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telling them “You can do whatever you want to do”. Pilots also felt their parents were
supportive of their decision to enter aviation as a career. Several researchers suggest that
children’s self-perception and expectancies were consistent with their parents’ (EccelesParsons, Adler & Kaczala, 1982).
The role of fathers in introducing and encouraging their daughters was evident in
multiple interviews. This is consistent with research by Luomalahti (2004) who found
that interests are often first initiated by the father in areas involving technology and
science. As children, the pilots in this study recalled their fathers taking them to
airshows, to airports, on adventurous trips, and to look at the stars. Fathers also exposed
their daughters to non-traditional gender activities such as home and auto repair.
Finding 3: Pilots Knew Someone Involved in Aviation
In relation to exposure, having access to someone in aviation was significant for
55% of female pilots. Childhood is an important time for forming future career identity.
Having access to someone employed in the aviation field or someone with knowledge of
aviation provided opportunities to fly, be around airplanes and airports, learn more about
aviation, and allowed additional avenues for exploration.
Numerous studies have found that girls who were able to picture themselves in a
particular career had family members employed in that field (Jacobs, Ahmad, and Sax
(2016); Engström (2015); Sadler et al. (2012). Additional research by Joesph (2012)
found that children tend to use their family environment as a point of reference when
analyzing future careers. Consistent with these findings, many of the pilots in this study
came from a family of aviators. Other family members who were pilots, including uncles,
grandfathers, and fathers in turn encouraged their daughters, granddaughters and nieces
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in this study to consider the career for themselves. The female pilots in this interview
with family members who were pilots made reference to the thought of a future aviation
career as being “normal”. Of note, one of the pilots in the study has both daughters and
granddaughters who have also become pilots.
Finding 4: Pilots Were Introduced to Aviation at a Young age
When relaying aviation experiences during interviews, 79% occurred during
elementary school age. The research shows that being exposed to aviation during this
age period is critical to overcoming gender schemas, which traditionally state that “pilots
are men”. Eiff (1989) determined that children tend to begin thinking about their future
careers between 9 to 12 years old. During this same period, girls are also forming their
self-identity. Gutman & Akerman (2008) conclude that career engagement at the middle
school level is too late as girls have already developed feelings over what is an
“appropriate” career field for women, finding that careers girls cannot identify with have
already been dismissed.
Finding 5: Pilots did not Conform to Traditional Gender Roles
Over 90% of participants identified with the personality trait of being a “tomboy”
when they were young. Pilots described participating in activities society would typically
attribute to boys such as auto and home repair. They also commented on having
behaviors similar to boys including rough housing, fort building, and having “galactic
Star Wars battles”. They shunned traditional female activities such as ballet, and wearing
dresses.
A 2013 study by Coyle and Liben found that girls who were highly influenced by
gender schemas would not participate in activities that did not conform to traditional
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gender roles. Because almost all pilots in this study identified as “tomboys”, they did
not appear to conform with traditional gender roles which would encourage them to act
“feminine”. In turn, they were comfortable participating in non-traditional activities,
including becoming a pilot.
Finding 6: Pilots Were Influenced by Non-traditional Behaviors of Their Mothers
Various studies have related the impact of behaviors of mothers in their
daughter’s gender schema. Seventy two percent of the pilots in this study reported nontraditional behaviors from their mothers. Some mothers of this study’s pilot, who stayed
at home with their children, expressed disappointment at not being employed. Others,
who were employed outside of the home, held careers in law enforcement, aviation, and
construction. This is consistent with the literature showing that daughters of mothers
who are employed in, or behave in, less traditional based gender schemas, are more open
to counter stereotypical career plans (Fulcher & Coyle, 2011; Green, Han, & Marlow,
2013).
Finding 6: Some Pilots did not Have an Immediate Connection to Aviation
For some pilots, being introduced to aviation resulted in an immediate love for the
sky. However, not all women had an instantaneous desire to becoming a pilot when they
grew up. 45% of pilots interviewed reported that, as children, they did not aspire to enter
aviation as a career. However, based on the fact that they eventually did become pilots,
the exposure to aviation proves relevant.
Finding 7: Pilots Were Influenced by Media
Almost 50% of the pilots interviewed reported being influenced by movies or tv
shows. Several researchers conclude that media influences identity and self-image, and
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that characters, meanings, and stories influence viewers (Weingart, 2006; Dhingra, 2006).
Some pilots reported relating to specific characters, who they could identify as someone
who was “like them”. As one pilot stated, relating with a pilot in the movie who had the
same disability as her, made her believe, “I can do that”. Others were inspired by stories
of kids who break through gender barriers. Others were excited by the aviation themes in
the movies with one pilot recalling “if it had an airplane in it, I was interested in watching
it”.
Finding 8: Pilots Traveled via Commercial Airliners During Childhood
Also, in relation to exposure, 81% of the interviewed pilots traveled on
commercial airliners when they were younger. Many of these pilots had specific
memories of the flights including statements as “it was wonderful”, “it was, pretty
memorable” and “my first memories are of being on commercial flights.” Flying
commercially also allows children to form a clear picture of what it means to be a pilot. It
provides the opportunity to ask questions and opens the door for further curiosity.
Finding 9: Pilots Grew up in Locations Where They Were Exposed to Aviation
Over 54% of the pilots in this study lived in geographic areas where they had
exposure to aviation. Some lived along frequently traveled approach or departure routes
of airliners, some spent time at airports with their pilot family members, others were
brought by parents to watch the airplanes. This frequent exposure to aviation provides
frequent opportunities to think about flying and what it means to be a pilot.
Finding 10: Pilots Were Goal Focused
Nearly 45% of the pilots in this study reported having a goal focused mindset
during their childhood. Pilots expressed traits including being “self-sufficient”, “a good
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student”, “never getting in trouble”, and “very focused” during their childhood. Being
goal focused allowed the interviewed pilots to persevere towards their goal even when
they lacked guidance or confidence to continue on the path of becoming a pilot.
Summary of Findings Related to Research Question 2
Research Question 2 asked: What do female pilots perceive as the most important
educational experiences that sparked their interest to pursue a career in aviation?
Finding 11: Pilots Participated in Relevant Extracurricular Activities
Over 80% of participants were involved in extracurricular activities that were
either directly related to aviation or were not traditionally feminine. Consistent with the
previous finding of pilots being comfortable with “tomboy” personality traits, the pilots
were comfortable engaging in non-traditional activities. Being involved in aviation
extracurricular activities provided mentors, peer support and avenues for further
exposure. This aligns with numerous studies relating the combined social and interestdriven aspects in forming occupational identity and increasing a sense of empowerment,
especially in underrepresented populations (Tallman, 2011; Kang et al.,2019; Microsoft,
2018).
Finding 12: Pilots Were Encouraged by Teachers
The literature shows teachers are a significant influence in a girls sense of identity
(Heaverlo, Cooper, & Lannan, 2013; Bian & Cimpian, 2017; Microsoft, 2018).

This

was evident in responses provided by 45% of the interviewees. Pilots in the study
mentioned the specific role of teachers in increasing their confidence, especially when
faced with educational or social challenges. Multiple pilots in this study faced difficulties
with learning disabilities or family struggles as children but were encouraged by teachers
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to believe in themselves. Without this support, pilots would have been much less likely
believe they could succeed or be willing to explore socially non-traditional activities.
Finding 13: Pilots Were not Encouraged by Guidance Counselors
While the literature shows the most qualified professionals in a school setting to
provide career development interventions are school counselors, none of the pilots in this
study reported being encouraged by their counselors to consider aviation (Akos, Niles,
Miller & Erford, 2011; Hoyt & Wickwire, 2001). Instead, 45% of pilots reported what
they considered negative interactions. Guidance counselors were reported to be either
non-existent, or only encouraging of general career fields. This is consistent with the
literature noting that finds the majority of counselors provide only general career
development (Morgan et al., 2014).
Finding 14: Pilots Were Drawn to Hands on Activities
Over 45% of pilots reported being motivated by hands on activities when they
were young. Multiple participants provided examples of favorite teachers and classes
based on being able to perform experiments or build things. Research indicates that
hands on activities, in an extracurricular environment, had a significant increase of
female feelings of empowerment (Microsoft, 2018).
Finding 15: Pilots Desired a Service-Based Career When Younger
Studies show that girls are often drawn to careers that they think can help people,
or make the world a better place (Lupart, Cannon, & Teller, 2004; Lips, 1992; Microsoft,
2018). During interviews, 63% of pilots discussed the desire for a service based or career
focused on helping people when they were younger. This is consisting with findings that
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show children tend aspire to gender “appropriate” professions, with girls reporting
careers in health care and education as most desirable.
Unexpected Findings
Through the review of literature and the qualitative research study, two
unexpected findings were uncovered.
Finding 16: Most Pilots were not Discouraged From Pursuing Aviation
One unexpected finding is that 90% of the female pilots interviewed referenced
not being discouraged in their decision to become a pilot. Despite decades of
underrepresentation and in the face of traditional gender schemas, most pilots could not
remember any person telling them they could not become a pilot. This is inconsistent
with historical literature outlining the struggles of previous generations of female pilots.
Finding 17: Pilots Lacked Confidence as Children
While most would think that as children and young women, female pilots would
have possessed higher than average self-confidence, 90% of pilots reported the opposite.
Even when academically successful, pilots described their academic ability as “average”,
or were dismissive in their abilities using describers such as “I guess”, or “I was told”.
Only one pilot directly stated she was “above average”, with no disqualifiers.
Conclusions
Based on the findings of this study and as supported by the literature, several
conclusions were drawn regarding what social and educational factors spark a girl’s
interest in aviation.
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Conclusion 1: Girls Must be Exposed to Aviation
A conclusion supported by the major findings is that girls and young women need
to be exposed to aviation. Numerous studies point to the impossibility of considering a
career that you have never seen, or don’t even know exists (Chambers et al., 2018, p. x;
Stout, Dasgupta, Hunsinger, and McManus, 2011; Cheryan, Master and Meltzoff, 2015).
Exposure also creates identity. If you participate in an aviation activity, you can see
yourself in it. It becomes real. Studies show that identity in a career creates
“engagement, interest, learning, motivation, persistence, and commitment” (Herrera et
al., 2012).
Exposure can come in many forms, including through someone you know, from
an experience, or based on location. Exposure for a child will typically not happen by
chance. It must be facilitated by parents, schools, or other aviators.
Conclusion 2: Exposure Must Occur During Elementary School
Throughout the literature, the significance of the formation of gender schemas in
relation to age was evident (Bem, 198; Martin & Halverson,1981; Buschor, Berweger,
Fei, & Kappler, 2014; Lindahl, 2007; Perry & Raeburn, 2017). Gutterman and Akerman
(2008), and Farkas (2016), find that by eight years old, girls have already developed
feelings over what is an “appropriate” career field for women. Most of the pilots in this
study were introduced to aviation during elementary school. Research also shows that
career interests formed during elementary school, were maintained throughout
adolescence (Chambers, Kashefpakdel, Rehill, & Percy, 2018). Delayed introductions
have the potential of even discouraging women from becoming pilots as the career
conflicts with a girl already developed gender schemas.
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Not every exposure to aviation will lead to an immediate desire to be a pilot.
However, the memory and experience plants the seed in a child’s mind. Seeds, if planted
in the right environment, may someday sprout into further curiosity and exploration.
Conclusion 3: Parents Need to Encourage Their Daughters to Reach for the sky
It is also concluded, based on finding of this study and supported by literature that
parents are a significant influence is their daughters’ vision of the future. The research
shows that parental expectations have significant influence on the development of a
child’s self-concept (Behnke, Piercy, & Diversi, 2004; Whiston & Keller, 2004). Parents
who encourage their daughters to be whatever they want to be are eliminating any sense
of glass ceiling in their daughters’ minds. When diverging from traditional societal
norms, knowing you have the support of those most influential in your life is critical.
Conclusion 4: Teachers Need to Instill Confidence in Girls
A conclusion supported by findings is that teachers are significant in the instilling
confidence in children, especially children who may struggle academically or socially.
Teachers have been shown to change the trajectory of a student’s future by instilling a
belief that success is possible. After parents, teachers are frequently the adults who spend
the most time with children. They learn what motivates students and can encourage them
to pursue their dreams.
Conclusion 5: Guidance Counselors Should Engage all Students Based on Interests
Another conclusion supported by the major findings is that school counselors
must do more to engage the population who fly under the radar. Not only has the role of
guidance counselors changed to deal with, but their career guidance is often based in
traditional and predetermined roles. Research by Sauter, Seidl, and Karbon (1980)
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determined that the availability of information from high school career counselors was a
significant factor in future career choices, yet for the 11 pilots interviewed for this study,
none was a significant factor. The literature shows that the role of guidance counselor is
crucial, especially for girls, yet they are frequently overtasked with administrative
requirements. This results in career guidance being overly generic or all together absent.
Conclusion 6: Schools Should Focus on Hands on Education
Another conclusion supported by the research is that hands on education is critical
for identity development. Despite the importance, the research shows that just 9% of
elementary schools provided funding for experimental learning opportunities. By
performing hands on science experiments, girls are learning that they can do it. Through
this learning, they are acting as, and therefore identifying as, a scientist, doctor, botanist,
zookeeper, pilot etc. Hands on learning also dispels traditional stereotypes such as that of
the “mad scientist”.
Conclusion 7: Society’s Definition of “who” can be a Pilot is Changing
A conclusion supported by findings of the study is that the view of society on
women pilots may be changing. Historical literature found women pilots faced
discrimination from multiple avenues. However, the overwhelming majority of the pilots
in this study did not have any memories of people telling them they shouldn’t become a
pilot.
However, of significant note, the pilot who did face outward discrimination was
African American. This suggests the potential that this pilot had to overcome multiple
challenges in her journey to becoming a pilot.
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Conclusion 8: Gender Schemas are Relevant in the Development of Personality
Both the research and literature reveal the significance on gender schemas in the
lives of girls and young women. Girls who are pressured into behaving in a very
feminine manner, or “girly girls”, are unlikely to choose a non-traditional career path.
They will shun extracurricular activities, educational settings, and any other aspect that
they have labeled as “for boys”. However, girls who do not value identify as society
dictates, so called “tomboys”, are much more likely to diverge from the path of
traditional gendered career paths. They will consider all extracurricular activities,
educational settings and any other aspects, without asking if they are “appropriate” for
girls.
Conclusion 9: Social Media’s Role in Influencing Children is Significant
Numerous pilots in this study were motivated by seeing pilots on television or in
movies. The literature also supports the significance of media as an avenue for exposure
finding that children are often made aware of career paths through television or social
media (Chambers et al., 2018). Almost every child from the time they can grasp an
iPhone, or an iPad had media placed in front of them on a daily basis. With research
showing that children aged 8-10 spend an average of six hours a day in front of electronic
media, the influence of such platforms as YouTube, Instagram, and other social based
media will impact how children form self-identity (CDC, 2017). Recent research even
shows that social media is quickly replacing parents as the number one influencer of
young children.
Implications for Action
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Based on the results of the study and a thorough review of literature, the
following implications for action are recommended.
•

Everyone in aviation needs to become mentors. Girls need to see aviation
from whoever will show it to them. Mothers, fathers, uncles, aunts or any
family members who are pilots need to participate in career days at schools.

•

Girls must be provided opportunities to participate in clubs and activities at
the elementary school level that foster a love of science, aviation, and
technology. School districts should form partnerships with aviation
organizations in their area.

•

Professional aviation organizations need to become active in elementary
education. The future workforce needs to know who and what they can
become in the world of aviation. With record profits being reported by major
airlines, investments should be made in the industry’s future.

•

The way aviation is marketed towards children needs to be rebranded, moving
away from the “machoness” of the field, and instead highlighting the social
and service aspects of the career. Girls need to see other women aviators in
print and media.

•

Elementary schools need career counselors. Waiting until a child reaches high
school, and even middle school, to introduce potential career options will
perpetuate gender specific career fields. By the time a child gets to middle
school, their view of what career field is acceptable for them has solidified
and is very difficult to change.

•

Teachers should receive more training in how to instill confidence in their
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students, especially students who are struggling academically or socially.
•

Parents must understand how critical their unconditional support is. While it
seems obvious, parents need to understand the significance of how they talk
and interact with their children. Literature and other resources should be
distributed by school districts and advocacy groups.

•

Practices in school districts should be reviewed to expose children to nontraditional career fields through hands on activities. Schools should
encourage field trips.

•

Schools should promote non-traditional role models in classroom resources.

•

Findings of this study should be shared with Women in Aviation International,
the 99’s, NASA, school districts and parents to inform them of what is
influencing girls and young women to enter aviation. This research would
also be relevant to other STEM based careers.

•

Women’s professional aviation groups must encourage their members to
become involved in promoting aviation to girls and young women, beyond a
once a year event. Girls need to see these role models and be able to identify
with their success.

•

Aviation groups need to rethink their target age for youth programs based on
the literature and this study. Currently, Civil Air Patrol has a minimum age of
12. Women in Aviation’s targets girls ages 8 and above.
Recommendations for Further Research

The following recommendations were made for further research based on the
findings and conclusions of the study:
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•

A replication study that focuses on female private, sport, recreational and even
student pilots.

•

A replication study focusing on minority pilots. Minority females are still
significantly underrepresented in aviation and likely face additional societal
barriers in their journey to the flight deck.

•

A replication study focusing on boys and young men to determine if there are
differences in how the spark for aviation was started.

•

Further research surrounding the lack of confidence or “imposter syndrome”
amongst female pilots.
Concluding Remarks and Reflections

According to the Merriam Webster dictionary, the definition of “spark” is “to
kindle, animate, or stimulate interest, activity, or spirit.” For myself, the 11 women
interviewed as part of this study, for the thousands before us, and the thousands yet to
come, something has “sparked” an interest in aviation. However, as with most “sparks”,
you must have the right environment to turn that spark into a flame. It is clear from this
study that that environment consists of many things, including exposure to the world of
aviation at a young age, supportive parents who encourage their daughters to reach for
the sky, teachers who instill confidence and make girls believe in themselves, and a
personality type not concerned with the gender labels society places on her. Take any of
those away, the spark is snuffed out, and you face a worldwide pilot shortage, single digit
representation of female pilots, and little girls who are content with life on the ground.
You have the current state of aviation.
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Two of my daughters are in the critical age of identity development, and I realize
my influence on who and what they become is quickly coming to an end. As a result of
this study, I have changed the way I talk to them about academics, friendships, and goals.
I am making an effort to expose them to as many things as I can, wondering if the
podcast we listen to about antibiotics will encourage them to become scientists, if the
flights we take will excite them to become pilots, or if my encouragement on tough math
assignments will keep the door to STEM open to them, when their own feelings of
inadequacy want to shut the doors forever.
During my years involved in aviation, I have often been the only female on the
flight deck or in the room. However, I think my daughters, if deciding to enter the world
of aviation will face a much different setting. Society is changing, albeit slowly. Women
are just as prevalent as men in the workforce, and the way those women are viewed is
changing. Old traditions die out, and new norms are formed. Based on the responses
from the 11 amazing women interviewed for this study, I feel that the new norm is
moving towards equity on the flight deck.
As Amelia Earhart once said, “Some of us have great runways already built for
us. If you have one, take off! But if you don’t have one, realize it is your responsibility to
grab a shovel and build one for yourself and for those who will follow after you.” For
our daughters, granddaughters, and nieces, parents and teachers hold those shovels.
Fellow pilots, both male and female, hold those shovels. Airlines and aviation advocacy
groups hold those shovels. We all need to pick up a shovel and start digging for our
children, and for the future of aviation. For my daughters Piper and Raleigh, and for all
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the other girls who struggle against the wind of tradition, and yet still manage to takeoff see you in the sky.
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APPENDIX C
Informed Consent and Audio Recording Release
INFORMATION ABOUT: The educational and social experiences that sparked the
interest of female pilots as young women to pursue a career in aviation.

RESPONSIBLE INVESTIGATOR: Bonnie Gagliardo

PURPOSE OF STUDY:
You are being asked to participate in a research study conducted by Bonnie Gagliardo, a
doctoral student from the School of Education at Brandman University. The purpose of
this phenomenological research study was to identify and describe the educational and
social experiences that sparked the interest of female pilots as young women to pursue a
career in aviation,
Your participation in this study is voluntary and will include an interview with the
identified student investigator. The one-to-one interview will take approximately 60
minutes to complete conducted via telephone, and will be scheduled at a time and
location of your convenience. The interview questions will pertain to your perceptions
and your responses will be confidential. Each participant will have an identifying code
and names will not be used in data analysis. The results of this study will be used for
scholarly purposes only.
I understand that:
a) The researcher will protect my confidentiality by keeping the identifying codes
and research materials safe-guarded in a locked file drawer or password
protected digital file to which the researcher will have sole access.
b) My participation in this research study is voluntary. I may decide not to
participate in the study and I can withdraw at any time. I can also decide not to
answer particular questions during the interview if I so choose. Also, the
Investigator may stop the study at any time.
c) I understand that the interview will be audio recorded. The recordings will be
available only to the researcher and the professional transcriptionist. The audio
recordings will be used to capture the interview dialogue and to ensure the
accuracy of the information collected during the interview. All information
will be identifier-redacted and my confidentiality will be maintained. Upon
completion of the study all recordings, transcripts and notes taken by the
researcher and transcriptionist from the interview will be destroyed.
d) If you have any questions or concerns about the research, please feel free to
contact Bonnie Gagliardo at bgagliar@mail.brandman.edu or by phone at
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(952) 952-6541; or Dr. Marilou Ryder (Committee Chair) at
ryder@brandman.edu.
e) No information that identifies me will be released without my separate consent
and all identifiable information will be protected to the limits allowed by law. If
the study design or the use of the data is to be changed, I will be so informed and
consent re-obtained. There are minimal risks associated with participating in
this research.
f) If I have any questions, comments, or concerns about the study or the informed
consent process, I may write or call the Office of the Vice Chancellor of
Academic Affairs, Brandman University, at 16355 Laguna Canyon Road, Irvine,
CA 92618, (949) 341-7641.
e) No information

I acknowledge that I have received a copy of this form and the “Research Participant’s
Bill of Rights.” I have read the above and understand it and hereby consent to the
procedure(s) set forth.

Date:
Signature of Participant or Responsible Party

Date:
Signature of Principal Investigator
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APPENDIX D
Field Test Participant Feedback Questions

While conducting the interview you should take notes of their clarification request or
comments about not being clear about the question. After you complete the interview ask
your field test interviewee the following clarifying questions. Try not to make it
another interview; just have a friendly conversation. Either script or record their
feedback so you can compare with the other two members of your team to develop your
feedback report on how to improve the interview questions.
Before the brief post interview discussion, give the interviewee a copy of the interview
protocol as you review the following feedback questions. If their answers imply that some
kind of improvement is necessary seek their clarification.
1. How did you feel about the interview? Do you think you had ample opportunities
to describe the social and educational factors that may have motivated you to
peruse aviation?
2. Did you feel the amount of time for the interview was ok?
3. Were the questions by and large clear or were there places where you were
uncertain what was being asked? If the interviewee indicates some uncertainty,
be sure to find out where in the interview it occurred.
4. Can you recall any words or terms being asked about during the interview that
were confusing?
5. And finally, did I appear comfortable during the interview… (I’m pretty new at
this)?
Remember, the key is to use common, conversational language and very user friendly
approach. Put that Emotional Intelligence to work☺

NOTE: Red font is for your eyes and support info only. Field test participant only
receives or is asked questions 1-5.
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Interview Feedback Reflection Questions

Conducting interviews is a learned skill set/experience. Gaining valuable insight about
your interview skills and affect with the interview will support your data gathering when
interviewing the actual participants. As the researcher you should reflect on the questions
below after completing the interview. You should also discuss the following reflection
questions with your ‘observer’ after completing the interview field test. The questions are
written from your perspective as the interviewer. Provide your observer with a copy of
these reflective questions prior to the field test interview. Then you can verbalize your
thoughts with the observer and they can add valuable insight from their observation.
After completing this process you may have edits or changes to recommend for the
interview protocol before finalizing.

1.

How long did the interview take? Did the time seem to be appropriate?

2. How did you feel during the interview? Comfortable? Nervous?
3. Did you feel prepared to conduct the interview? Is there something you could
have done to be better prepared?
4. What parts of the interview went the most smoothly and why do you think that
was the case?
5. Are there parts of the interview that seemed to be awkward and why do you think
that was the case?
6. If you were to change any part of the interview, what would it be and how would
you change it?
7. What suggestions do you have for improving the overall process?
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APPENDIX E
Interview Script and Interview Questions
My name is Bonnie Gagliardo and I’m a former Air Force pilot and work as a contractor
for an Air Force Reserve squadron. I’m a doctoral candidate at Brandman University in
the area of Organizational Leadership. I’m conducting research to determine what the
social and educational factors are that influence women’s decisions to become pilots
I want to thank you for agreeing to participate in this interview. The information you
give, along with the others, hopefully will provide a better picture of the factors that may
influence girls to consider aviation as a career choice.
The questions I will be asking are the same for everyone participating in the study. The
reason for this try to guarantee, as much as possible, that my interviews with all
participating pilots will be conducted pretty much in the same manner.
Informed Consent
I would like to remind you any information that is obtained in connection to this study
will remain confidential. All of the data will be reported without reference to any
individual(s) or any institution(s). For ease of our discussion and accuracy I will record
our conversation as indicated in the Informed Consent sent to you via email. I will have
the recording transcribed to a Word document and will send it to you via e-mail so that
you can check to make sure that I have accurately captured your thoughts and ideas. The
digital recording will be erased when this study is completed.
Did you receive the Informed Consent and Brandman Bill of Rights I sent you via email?
Do you have any questions or need clarification about either document? If so, would you
be so kind as to sign the hard copy of the IRB requirements, and email it to me?
We have scheduled an hour for the interview. At any point during the interview you may
ask that I skip a particular question or stop the interview altogether.
Do you have any questions before we begin? Okay, let’s get started, and thanks so much
for your time.
Interview Questions
I. Background Information
1. Can you tell us what your current occupation is and what your role consists of as a
pilot?
2. When did you first become a pilot and how long have you been flying?
3. When did you decide that becoming a pilot was your career path?
4. Were you ever discouraged from becoming a pilot? If yes, by who?
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5. What types of training or education did you obtain to become a pilot?
II. Educational Experiences
I’d like to talk about some factors in your early educational experience that may have
prompted you to become a pilot.
When you attended elementary school can you describe experiences you were
engaged in that may have influenced your decision to pursue a career in aviation?
For example
• Can you describe any subjects you recall that peaked your interest in the
technical or aviation field?
• Were there any teachers in elementary school who may have encouraged
you to pursue the technical fields?
• If yes, what did can you recall anything specific that these teachers did to
increase your awareness or engagement in learning more about aviation?
• Can you describe any extracurricular activities (clubs, career fairs, etc.)
you may have participated in elementary school that may have contributed
to your interest in becoming a pilot?
When you attended secondary school (that is middle and high school) can you
describe experiences you were engaged in that may have influenced your decision
to pursue a career in aviation? For example:
• Can you describe any subjects you recall that peaked your interest in the
technical or aviation field?
• Were there any teachers or guidance counselors in middle or high school
who may have encouraged you to pursue the technical fields?
• If yes, what did can you recall anything specific that these teachers did to
increase your awareness or engagement in learning more about aviation?
• Can you describe any extracurricular activities (clubs, career fairs, etc.)
you may have participated in middle or high school that may have
contributed to your interest in becoming a pilot?
III. Social Experiences
Now I’d like to talk about some factors in your childhood that may have prompted you to
become a pilot.
When you were young, can you describe any family dynamics that may have
influenced your decision to pursue a career in aviation? For example:
• Did your parents work? If, so, in what professions?
• Where your parents active in your academic life?
• Can you describe your parents’ attitude towards your decision to pursue an
aviation career?
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•

Did you ever live near an airport/military base or similar area?

•

Can you describe any media related (Books/Movies/TV shows or
characters) activities that may have peaked your interest in the technical or
aviation field?

•

Was there anyone you think was a major influencer (or mentor) in your
life that may have contributed to your interest in becoming a pilot?
Did you have any family friends who were involved in aviation?
If yes, what did can you recall anything specific that these friends did to
increase your awareness or engagement in learning more about aviation?
Can you describe any trips or significant events (commercial flights,
airshows) you may have experienced that may have contributed to your
interest in becoming a pilot?

•
•
•

•
•

When you were younger, did you consider yourself a Tomboy or Girly?
When you were younger, did you consider yourself smart, average, below
average?

IV. Personal/Professional Advice
1. You decided you wanted to become a pilot. We all know deciding on a career and
actually actualizing it in reality are two different things. Once you decided that
you wanted to become a pilot, can you describe any barriers or frustrations you
encountered to before reaching that goal of actually becoming a pilot?
2. If you weren’t a pilot, what would your profession be?
3.

Why do you think there are a low number of women pilots?

4. What recommendations would you have for educational organizations or school
districts for encouraging young girls to pursue a career in aviation?
5. What recommendations would you have for those working in the field of aviation
to increase their recruitment efforts for female pilots?
6. What advice would you provide to girls or young women who have dreams of
becoming a pilot?

V. Wrap Up
1. Do you have anything else that you think would be beneficial to this study?
2. Do you have any questions for me?
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Possible probes that can be added to any question, for clarification:
1. “Would you expand upon that a bit?”
2. “Do you have more to add?”
3. “What did you mean by . . .”
4. “Why do you think that was the case?”
5. “Could you please tell me more about . . .”
6. “Can you give me an example of . . .”
7. “How did you feel about that?”
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APPENDIX F

The National Institutes of Health (NIH) Office of Extramural
Research certifies that bonnie Gagliardo successfully completed
the NIH Web-based training course "Protecting Human Research
Participants."

Date of Completion: 05/20/2018

Certification Number: 2824083
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